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THE AUnXVAL BEFORT OF THE C0HHIS8I0NEB OF 
PATENTS FOE THE YEAR 1893. 

The Annual Report for the year 1893 of the United 
States Commissioner of Patents has been published. 
It appears in the official Gazette of March 37, and in 
every way is a noteworthy document. 

The ground is taken that the race retains the power 
of great conceptions and that the World's Columbian 
Exposition will make itself felt in stimulating inven- 
tion. Of recent criticisms passed upon the patent 
system, those complaining of the inconsiderate grant 
of invalid patents are treated as most germane to the 
question of administration of the office. The Commis- 
sioner upholds throughout the report the expediency of 
the office granting only valid patents. A classification 
division for systematizing the records of the history of 
invention, making as far as possible the scientific and 
patent literature of the world accessible, is proposed. 
A salaried force of fifty-two employes is needed for 
this, some, however, giving but a part of their time to 
the classification work. The idea is to make the office 
search for novelty more thorough, and to give the 
office a higher standing upon the question of inven- 
tion. 

A study of eighty-one court patent cases, in which 
the patents were .declared invalid, was made, and 
disclosed the fact that in twenty-six the references 
which defeated the patents were not shown to have 
been cited by the office, in twenty-nine a part were 
so cited, leaving twenty-six which were decided 
on office references. Again, in 988 court cases (1886 
— 1893), 436 patents were sustained, and 533 were de- 
clared invalid in whole or in part. Of the latrer, 
438 were declared so by reason of some fault of the 
office, and 134 on new evidence. The results of a law 
firm's examination of fifty claims in ten patents held 
that thirty-five were invalid. The Commissioner cites 
the above and he feels that they and their like indicate 
the necessity for a more thorough search by the office. 
By classification and indexing the library and records 
in general the Commissioner hopes to effect an im- 
provement in the search operations. 

Recently three primary examiners resigned. The 
cases they had passed to issue were re-examined, and 
in one hundred and fifty cases the applications were 
withdrawn from issue, upon the ground that patents 
if granted for them would be void. This fact also is 
cited in the report to emphasize the importance of the 
classification of records and publications. 

Various other points are spoken of. The office here- 
after will make photographs of the drawings of patents 
in those oases where changes in the drawings are re- 
quired or permitted, and will make the photographs 
part of the files of such cases. This is an excellent 
rule, as giving a full record of the original application. 
Precedence is to be given from the outset to actions 
upon the merits of applications; requirements in mat- 
ters of form are to come after the other has been acted 
on, and after patentable matter has been found. Di- 
vision of applications is only to be Insisted on when an 
attempt is made to put several distinct inventions in 
one patent. 

The Gazette now publishes the claims and principal 
drawings of patents which expire just before the date 
of the Gazette. Thisinnovation, the Commissioner be- 
lieves, will be a benefit to the public, partly as giving 
present subscribers, in a sense, the benefits of the Ga- 
zette of seventeen years ago. 

The Patent Office exhibit at the World's Fair is 
alluded to. It has, as far as possible, been kept intact, 
and is now on exhibition in the Patent Office. 

Legislation is recommended in several directions. 
The price of copies of patents, the Commissioner 
believes, could in many cases be advantageously 
lowered. The limitation of the term of American 
patents to the period fixed by the expiration of foreign 
patents for the same invention, the Commissioner 
would have changed, so that an American patent for 
full term could be granted if applied for within six 
months of the date of application in any foreign 
country. Legislation in the direction of establishing 
a patent bar is also recommended. 

The business of the office for the year 1898 shows 
total net receipts of $1,242,871.64, against an expendi- 
ture of $845,403.86 under the appropriation, with ap- 
proximately $295,635.09 additional, giving a balance in 
the office's favor of $101,833.19. There were 38,473 ap- 
plications for patents, including 1,000 applications. for 
designs and 130 for reissue. Twenty-three thousand 
six hundred and seventy patents were issued and 99 re- 
issued. The patents issued and reissues granted dur- 
ing the year were less than those in 1885, 1889, 1890 re- 
spectively. Up to January 1, 1894, 531,700 patents 
' have been granted by the United States, against 
817.362 by all other countries. The year 1890 with 
36,292 patents and reissues granted remains the banner 
year of the office. 

An exhaustive report upon the scientific library of 
I the Patent Office is included as an appendix to the 
Commissioner's report. This gives the history and 
present condition of the library, its scope and the con- 
dition of its indexing. An . earnest plea is made for 
more money, and the need of further expenditure for 



its maintenance seems very clearly shown. During the 
year over thirty-one thousand journals and articles 
have been indexed. An appropriation of but $2,500 
was allowed for purchase of books and periodicals and 
for transportation. The present effort is to make an adcr 
quate card catalogue with cross references. Within a 
few months it is hoped that the catalogue of about 
100,000 cards will be thrown open to the public. 

We cannot let the occasion pass without expressing 
our appreciation of the ability shown in the report. 
In some ways it is an innovation, the present Com- 
missioner holding very definite views of his own upon 
the subject of the administration of the office, and 
expressing them very clearly. Much of his work is 
worthy of high commendation, although we cannot 
agree with him in all his views. The report, curiously 
enough, illustrates the great difficulty and virtual 
impossibility of the Patent Office making an adequate 
examination into the novelty of an invention — an ex- 
amination which the Commissioner wishes to have a 
sine qua non, in the fullest degree of adequacy, for 
the issuance of a patent. 



PREVENTION BETTER THAN CURE. 

"An ounce of prevention is worth a pound of cure" 
is an old proverb, but one which men have been slow 
to apply. 

The State enlarges its prisons and reformatories and 
asylums for the insane, instead of enforcing truant 
laws, preventing the opening of dens of iniquity, and 
forbidding the housing of human beings where dis- 
ease festers and spreads with the very breeze which 
keeps the tenants from stifling. 

But there are many signs that changes for the better 
have begun. The laws which science has discovered 
are making their appeal to the reason of more people 
than in any previous time and preventive measures are 
used where a few years ago they were unknown. It 
is no longer necessary that typhoid or scarlet fever, 
or even the lesser children's diseases, go through a 
well-conditioned family. The patient is now quaran- 
tined in the most remote room of the house ; indeed, 
the best constructed houses have a room intended for 
temporary hospital use. with appliances which make 
its almost complete isolation possible. The mother is 
no longer considered unfeeling if she does not nurse 
her sick child, or the daughter unfilial if she commits 
the care of an invalid parent to a trained attendant. 
People with common sense now perceive that to sac- 
rifice nervous energy is not the best way to show affec- 
tion, and that the member of the family who is ill can 
be helped back to health much faster by some one 
who knows symptoms and how to act upon a change 
for the worse before the doctor arrives than by one 
whose only fitness for the post of nurse is relationship 
to the patient. 

Probably not a philanthropic organization of to- 
day is doing better work than the Red Cross Society, 
and its work is largely preventive. 

It gives courses of lectures on " First Aid to the 
Injured" to policemen, firemen and others. It pays 
the salary of nurses who are sent among the poorest 
people in our cities. While they care for the sick in 
these miserable tenement houses, they act as teachers 
to the well, incidentally giving lessons in cooking and 
the laws of health, including cleanliness, which will do 
more to prevent a recurrence of disease than any other 
means yet devised. 

Now that medical science has made so great ad- 
vance in the study and treatment of the eye, we may 
reasonably hope that the day is not far off when it 
will be considered just as necessary to have the little 
child's eyes examined to see whether they have con- 
genital defects as it is to have him vaccinated. As 
a matter of fact, the chances of his ever taking small- 
pox are small in comparison with the chances that 
he has been born with astigmatism, shortsightedness 
or some other defect of vision, which treatment may 
remedy in childhood while the muscles and ligaments 
of the eyes are in their most elastic condition, but 
which, neglected, may cause most serious disorders. 
Experiments go far to prove that epilepsy and insanity 
are traceable to imperfect eyes. 

The study of sanitary science as carried on at the 
Massachusetts School of Technology is one of the 
noteworthy advance movements of the day. 

The ventilation of rooms, the purity of the water 
supplies of the State, the best methods of the filtration 
of water, the condition of milk, the determination of 
the best kinds and qualities of food for the maintenance 
of health, are all made subjects of investigation ; the 
principles discovered are applied in the institution and 
elsewhere as people learn what service students who 
have had this training can give in these most vital 
matters. 

The study made of foods by Mrs Richards, of the 
Institute, by Professor Atkinson and others, and the 
consequent opening of "New England Kitchens," 
where nutritious food at a low price may be had by 
the poor, cannot fail to help in lessening the tide of 
intemperance and its numberless attendant miseries. 

The work of the Woman's Christian Temperance 
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Union in inducing the State legislatures to introduce 
into the public schools instruction on the effect of al- 
coholic and other stimulants upon the system is pro- 
bably the most telling work that organization has 
done — telling because preventive. 

A noteworthy movement in England is about to re- 
sult in the founding of an Institute of Preventive 
Medicine. 

Such men as Sir Joseph Lister (the president), Sir 
Henry Roscoe, Professors Michael Foster and Victor 
Horsley, are members of the council who have the 
work in charge. The money is in their hands to begin 
to build and to carry on investigation in laboratories. 
Lectures and systematic instruction are to be given in 
bacteriology, and arrangements may be made for ad- 
mission to the institute by those who wish to make 
original research there. 

The day may come when we shall prefer to pay a 
doctor for keeping us well to curing us when we are ill. 



Xbe TTtillzatlon of Garbage. 

Mr. Louis C. d'Homergue, in a communication to the 
Sanitarian, referring to a paper in the same publica- 
tion by Dr. Bruno Terne, read before the Franklin In- 
stitute last June on the utilization of garbage, relates 
his experience and views on the subject as follows : 

Having been largely engaged for fourteen years in 
fertilizing products, and introduced the drying of men 
haden fish pumice, which has, in this country, super- 
seded to a greal extent Peruvian guano, the difficulties 
of drying economically large quantities of bulky articles 
of low values have been practically realized. 

Machines which will dry or desiccate fruits or other 
high-priced materials are valueless in drying garbage, 
because, while drying a few tons of fruit daily would 
be profitable, that daily q uantity of garbage would not 
pay expenses. 

For example, the daily quantity of garbage of New 
York and Brooklyn is at least 1,000 tons, and at the es- 
timate of Dr. Terne it would contain 15 per cent of 
grease to be extracted. It requires five handlings to 
place it in the extractors and remove it into the evapo- 
rators, and from thence to the storage sheds; then it 
has to be put into bags and barrels, weighed and 
shipped. 

The usual evaporating capacity of coal in large fur- 
naces is about one pound of coal to evaporate eight 
pounds of water. By scientific tests, under the best 
conditions, eleven pounds of water have been evapo- 
rated by one pound of coal at Woolwich. In materials 
containing 15 per cent of fat the best results have been, 
so far as I know, one pound of coal to six and a half 
pounds of greasy waters. The naphtha process pos- 
sibly is cheaper, but very dangerous, and hence would 
not be allowed in cities. Hydrocarbon oils for fuel 
can be used at less cost than coal or naphtha. Now, if 
the garbage of New York and Brooklyn had to be dis- 
posed of in this way, it is apparent that the plants 
necessary to effect it promptly, before the mass would 
begin to ferment, would be of enormous capacity — 
otherwise the extracting or evaporating process is far 
more difficult. 

Fifteen per cent of grease to be extracted from 1,000 
tons of garbage would be equal to 150 tons daily, leav- 
ing 850 tons, from which 70 per cent would have to be 
evaporated to bring it down to 8 per cent of moisture, 
instead of 4'41 per cent, as given in Dr. Terne's figures, 
because, if dried down to this, it would reabsorb up to 
8 per cent moisture from the atmosphere at ordinary 
conditions ; so it is waste of fuel to dry it down lower. 
This would then net 355 tons of dry material. Now, if 
this material at 4 40 per cent of moisture would show 
but d}4 per cent of ammonia, at 8 per cent of moisture it 
would only show a little over 1% per cent of ammonia, 
which, at $3.30 per unit of ammonia — the present quo- 
tations—would only be $4.03J^ per ton. But the low 
percentage in phosphoric acid — potash, as given in Dr. 
Tere's analysis — I am afraid would not be considered 
merchantable; for at present the agriculturists of the 
country are awakening to the fact that it is not so 
much ammonia which the plant can absorb through 
their leaves (lungs) from the atmosphere that is wanted 
in a fertilizer as it is phosphoric acid, potash, and lime, 
which render the earth silicatessoluble and absorbable 
by plants, to give strength to their stalks and life to 
develop their growth. So that ammonia (except in 
trucking) as a basis of value in a fertilizer is now being 
largely discounted. 

On the basis of 1,000 tons per diem treated as indi- 
cated in the foregoing, the following results show that 
it may be done advantageously if a market could be 
found for the products : 

Grease Baitable for lubricating and rough soap about : 

150 tons at $8 per tan (grease) $1,200 

285 " " $4 " " (fertilizer) 1,020 

$2,220 
I figure using oil as fuel, handling, etc 1,405 

Perday 715 



a great question of practical sanitation as well as com 

niercial interest, and 1 hope to see it practically 

tested. 

» I ■ I » 

[Prom thb Loitoon Pall Mall Gazbttb.] 
Steering by Telepbone. 

For some time Mr. Charles A. Stevenson has been 
making experiments for locating the position of ves- 
sels at harbor entrances, which would be of service 
when, during certain states of the weather, other ob- 
servations cannot be easily made. He proposes that 
a cable might be laid down in the sea, and, by chang- 
ing the electric state of the cable, vessels passing near 
or over it might be able, by means of a detector on 
board, to discover that they were in its vicinity. Some 
experiments showed the method to be feasible, since 
the sea offers no insurmountable difficulty, and he has 
constructed two instruments which will act through 
180 feet of water. 

The first instrument is a coil of uninsulated copper 
wire rope dipping into the water at the bow of the 
boat, and a similar water connection at the stern. If 
these are joined by a wire with a telephone on the cir- 
cuit, it will be found that, even without an induction 
coil or other arrangement to magnify the effect, a very 
sensitive instrument is produced, and that, when the 
wires from bow to stern of the boat are at right angles 
or nearly so to a cable laid in the water at some dis- 
tance from it, the sounds produced by a magneto- 
electric machine connected to one pole of the machine 
are audible in the telephone. If the water connec- 
tions are equidistant from the cable, as they would be 
if the boat were immediately over the top of it, or 
lying broadside on, no sound is heard. The action 
takes place when the coils in the water are insulated. 
The cable also maybe insulated or uninsulated. The 
action is similar with an induction coil, and will also 
act if the potential of the cable is charged and is then 
kept so. With the coils separated ten feet (at the bow 
and stern of a small boat put down from the vessel) 
and an insulated wire 400 feet in length, laid through 
a small lake of brackish water 15 feet deep, the alterna- 
tions produced by the bobbins of a magneto-electric 
machine were perfectly distinct at the end of the lake 
340 feet away from the wire, and the limit of audi- 
bility could not be ascertained. Further trials will be 
necessary to determine the law of the falling off of the 
intensity of sound with the increase of the distance 
from the cable for a given fixed distance between the 
water connections, as well as to determine the law of 
increase of intensity for any increase of distance be- 
tween the bow and stern connections for a given fixed 
distance from the cable. 

Mr. Stevenson's second Instrument is a coil of insu- 
lated wire surrounding a core (that is, an electro-mag- 
net with a telephone in the circuit of this coil). With 
this instrument the making and breaking of the cur- 
rent produced through a wire 300 feet in length could 
be detected through 60 feet of salt water. When sunk 
in water the sound seems just as loud. He is of opinion 
that the action of the instrument consists in the break, 
if broken sufficiently rapidly, inducing a current in 
the coil, which the core intensifies immensely. The 
sound in a Bell telephone with the instrument was 
almost deafening with 15 feet depth of water. This 
electro-magnet system of induction, in contradis- 
tinction to the parallel wire system, has no earth con- 
nection, being entirely insulated, and must, therefore, 
be a case of true induction through water. 



which large quantities of beet sugar are used; for same 
price the manufacturer gets volume, but not quality. 

During 1893 about 30,000 tons beet sugar were em- 
ployed in strengthening wines and cider by fermenta- 
tion. It is interesting to note that the quantity of 
sugar used for this special purpose was less than dur- 
ing the previous year — due to the fact that the grapes 
were of a better quality than during 1891. 

An interesting method for the manufacture of levu- 
lose with beet molasses has met with some success (?) 
The saccharose is first transformed into dextrose and 
ievulose. If lime be added, there will be formed a pre- 
cipitate of levulosate of lime, almost pure, while the 
coloring and other substances remain in the solution. 
By a careful filtration and carbonatation it is possible 
to obtain pure levulose. About 100 pounds molasses 
are dissolved in 6 pounds water, and the amount of 
acid used depends upon the alkalinity of the residuum 
being treated. 

A new process for the purification of beet juices 
with an iron chloride is said to offer satisfactory results. 
It is claimed that the purification is more complete 
than possible to obtain with lime and the regular 
method of carbonatation. The chloride used precipi- 
tates the albumen, and other organic substances are 
also precipitated at same time. Raw juices from the 
battery are mixed with lime until their alkalinity is 
about 0"08 per cent, and to 30 gallons of juice is added 
one quart of iron chloride. Lime is then mixed in and 
the liquor heated to 176° Fah. Second carbonatation 
follows, and to 35 gallons of juice % pint chloride is 
added. The saturation that follows should bring the 
alkalinity down to 0-05; and when this purification is 
properly done, there remains no trace of iron. — The 
Sugar Beet. 



Certainly this is alluring enough to capitalists if a 
market coitld be found; and possibly the fertilizer would 
sell readily at an advanced price if so treated as to bring 
up its percentage of phosphoric acid and potash. It is 



Sugar Items. 

On several well organized beet farms recently visited 
in France, cows receive 110 pounds of residuum beet 
pulp per diem, to which is added 44 pounds of a fer- 
mented product, consisting of chopped straw, etc. The 
cows under this ration yield on an average 13 quarts 
of milk daily. As the season advances the pulp ration 
is reduced. 

We are informed that recent improvements in the 
Barbet distilling appliances permit the production of 
alcohol that is so pure that a permanganate solution 
produces no discoloration, even after one hour. A few 
years since, in alcohol made in stills, the chemical in 
question would show itself after a few minutes. The 
Barbet methods for alcohol analysis have become 
standard, and have been officially adopted by several 
governments of Continental Europe. 

The total sugar production was less during last than 
in previous campaign ; the causes are numerous. The 
area devoted to beets was about 500,000 acres. When 
it is considered that $4,000,000 are paid in wages at fac- 
tories and several millions for farm labor, the beet 
sugar industry of the country has obtained a position 
upon which much of the general prosperity of the state 
depends. 

The average sugar made in a French beet sugar fac- 
tory is purer than sugar obtained elsewhere. It has 
been found, for example, that for sweetening pur- 
poses twice as much Austrian sugar is needed to pro- 
duce certain results as would be required of the French 
product. The low price at which the rival sugars are 
sold is misleading the general Eastern public. In 
Damascus, for example, a certain paste is madOj in 



Testing Tnrelve-Incb Sbot. 

A very successful trial of 13-inch shot took place at 
the Sandy Hook proving ground, March 39. The ex- 
penses incurred by the government and the manufac- 
turers amounted to over $17,000, the armor plate alone, 
which was used as a target, costing $13,600. The trial 
of the 13-inch armor-piercing projectiles was made 
with the 13-inch guns supplied by the Watervliet Ar- 
senal, while the projectiles were made by the Midvale 
Steel Clompany, of Philadelphia, and the Carpenter 
Steel Company, of Nioetown, Pa. The new shot are 
three and one-half feet long and weigh about 1,000 
pounds. The heads of the shot are hardened by a 
secret process. The target was an oil-tempered, an- 
nealed, nickel-steel plate made by the Bethlehem Iron 
Company. The plate was 13J^ inches thick, the length 
was 16 feet, the width 9 feet and the weight was 35 tons. 
In all four shots were fired, and a number of spectators 
were present in spite of the cold rain storm. The plate 
was set up 150 yards from the gun and the charge used 
was 355 pounds of brown prismatic powder; the cham- 
ber pressure was 33,000 pounds. All of the projectiles 
pierced the plate, which was cracked in all directions. 
The first (Carpenter) shot when dug out of the sand 
bank was found to be broken, the other shots were not 
broken. The heat generated by the force of impact 
on the plate was about 600° Fah. The behavior of 
the projectiles was regarded as highly satisfactory. 
The government has contracts for about 350 of the 13- 
inch shot. 



mercurial Soap tor Cbolera. 

According to the American Architect, two chemists 
of Hamburg, MM. Forster and Nijland, have published 
some studies on the cholera infection, from which it 
appears that soap is one of the best known sterilizers 
of water suspected of infection. For a long time after 
the cholera epidemic of last summer, the people of 
Hamburg were afraid even to bathe themselves with 
Elbe water, but MM. Forster and Nijland show that 
ordinary toilet soap, added at the rate of an ounce to 
about twelve quarts of water, will kill the cholera 
bacilli in ten minutes. This would be a large propor- 
tion of soap to use in a bath, but as most people, in- 
stead of dissolving soap in the bath water, apply it to 
the skin with a sponge, it is probable that the water 
actually brought in contact with the skin is generally 
soapy enough to be harmless. If, however, it is de- 
sired to obtain greater security, a soap containing a 
small quantity of corrosive sublimate may be used. 
Many "complexion washes "contain this drug, which 
is said to have a beneficial effect on the skin, however 
dangerous it may be internally, so that no hesitation 
need be felt in employing soaps medicated with it, and 
a very small quantity is sufficient. With a soap con- 
taining one per cent of corrosive sublimate, added at 
the rate of a quarter of an ounce of soap to sixty quarts 
of water, all the cholera bacilli will be'killed in one min- 
ute, and half the dose will kill them all in ten minutes; 
while the sublimate alone is still more active, an ounce 
being sufficient to destroy, in five minutes, all the 
cholera microbes in about a million quarts of water. 



The strongest timber known is the "Bilian" or 
Borneo ironwood, whose breaking strain is 153 times 
greater than that of English oak. By long exposure it 
becomes of ebony blackness and immensely hard. 
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AN IMFKOVED WHENCE. 
This wrench, shown In perspective in Pig. 1 and in 
section in Pig. 3, has been patented by Mr. Prederick 
8. Seymour, of Lake Geneva, Wis. (P. O. box 161), the 
invention being an improvement on a former patented 
invention of the same inventor. The wrench has a 
fixed and a movable jaw, the fixed jaw having on its 
inner clamping surface a pad of leather or similar ma- 
terial, and the other extremity of this member having 
upper and lower knuckles forming a recess in which is 
pivoted the movable jaw. The back member of the 




SETMOTTB'S WBENCH. 

fixed J9,w has also at one side a socket and at its other 
side a recess adapted to receive the T-head of the 
wrench handle, one branch Of the head having on one 
face a cam, and the rear member of the movable jaw 
preventing the head from disengaging with the body 
of the wrench. When the head of the handle is in 
normal position,' the cam will be opposite a recess in 
the body of the wrench, and the jaws will be 
parallel, as shown in Pig. 2, but when the handle is 
turned to the position shown in Fig. 1, the cam en- 
gages the rear member of the pivoted jaw, and the jaws 
are thus carried to positive engagement with the nut 
or other article to be clamped. 



Ijlme Juice for Scnrvy. 

Probably few persons outside the industries actually 
concerned are aware that under the provisions of the 
British lime juice act the Board of Trade are empowered 
to compel the ships' captains to serve out to their crew 
a fluid ounce of lime juice per day, and to hold the 
masters responsible for the actual swallowing of the 
dose by the men. Any case of recalcitrancy on the 
part of one of the crew has to be entered into the 
official log book, and in case these precautions are 
neglected the master is liable to a heavy penalty. 
Thanks to the provisions of the act, scurvy has been 
almost stamped 
out. 



Deep Sea Flsb. 

Dr. Hickson, 
in his new 
book, "The 
Fauna of the 
Deep Sea," 
points out in a 
very vivid man- 
ner an extraor- 
dinary danger 
to which the 
deep sea fish 
are liable. At 
the ,jg r e a t 
depths at 
which they live 
the pressure is 
enormous — 
about two and 
a half tons on 
the square inch 
at a depth of 
two thousand 
five hundred 
fathoms. It 
sometimes hap- 
pens that in the 
excitement of 
chasing a pro- 
spective meal 
the Unwary fish 
rises too high 
above his usual 
sphere of life, 
■when the gases 
i n t h e swim- 
ming bladder 
expand, and he 



is driven by his increasing buoyancy rapidly to the 
surface. If he has not gone too far when conscious- 
ness of his danger grows greater than his eagerness for 
prey, the muscles of the body may be able to counter- 
act this, but above this limit he will continue to fioat 
upward, the swimming bladder getting more and more 
infiated as the unfortunate creature rises. Death by 
internal rupture results during this upward fall, and 
thus it happens that deep sea fish are at times found 
dead and floating on the surface of the ocean, having 
tumbled up from the abyss. 
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THE BALTIMOBE TBACTION COMFANT. 

Of the seventy-five miles of track now included in 
the system of this company, thirty-five miles are oper- 
ated by electricity, fifteen miles by cable, and twenty- 
five miles by horses. 

The Druid Hill Avenue cable line, which has been 
in operation since May 33, 1891, was virtually the be- 
ginning of rapid transit in Baltimore. The Gilmor 
Street cable line, which runs west from the center of 
the city and then north to Druid Hill Park, is built 
upon the same general plan as the first line, with some 
changes in the driving machinery. The strictly unique 
feature of the Grilmor Street line is its power house, 
the Epworth power station, as it is called from the 
fact that the machinery is installed in what was 
formerly the Epworth Methodist Church, at the cor- 
ner of Gilmor and Mosher Streets. Francis H. Ham- 
bleton is the chief engineer of the Traction Company. 

The engine room is 79x58 feet, the tension room is 
51x72 feet, the boiler room is 41X104 feet, and the 
coal room is 41x47 feet. The machinery consists of 
two plain Corliss engines, 36X60 inches, built by the 
Corliss Steam Engine Company, of Providence, R. I., 
and driving gear for two ropes, built by the Robert 
Poole & Son Company. 

The two cables, 10,000 and 33,000 feet in length, are 
driven at the same speed — eleven and a half miles — but 
each has its independent driving gear. A rope drive 
of twelve ropes is used, the driving pulleys being ten 
feet in diameter and the driven wheels twenty-four 
feet. In this rope drive Mr. Hambleton has introduced 
a device for equalizing the strain on the cables. In- 
stead of driving the two twenty-four foot pulleys of 
each set of gears from a single ten foot pulley on the 
main engine shaft, the driving pulley is split and pro- 
vided with a compensating gear on the order of the 
Whitton gear for cable drums. With this compensat- 
ing gear on the rope drive, and the Walker differential 
cable drums, a complete equalization of the power is 
assured. The cable drums are thirteen feet six inches 
in diameter. The tension" device, which was designed 
by the engineers of the company and the builders, the 
Robert Poole & Son Company, consists of the usual 
traveling carriage and weights rising and falling in a 
fifteen foot pit. The tail rope of the carriage passes 
over a fixed sheave at the extreme end of the run, 
through a sheave on the weight, and up again to a 
geared drum, by which any abnormal variations in the 
tension or length of the cable can be met. By this ar- 



rangement the entire length of the run is utilized and 
the somewhat limited space is used to the best advan- 
tage. This plant has capacity in excess of its present 
requirements, but it was designed with a view to future 
needs and possible extensions of the line. We are in- 
debted to the Street Railway Journal for our engrav- 
ing and the foregoing particulars. 



A HEATING GAS BUBNEB. 
This is a burner of the Bunsen type, but just out- 
side of and surrounding the flame is held a metal tube 
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WILLIAMSON & BUZBY'S HEATING GAS BUBNEB. 

with air-receiving openings onjits under surface, and air- 
discharging apertures in its upper portion, impinged 
by the flame, thus effecting more perfect combustion 
and producing an intense heat. The improvement 
has been patented by Messrs. John R. Williams and 
Isaac W. Buzby, of Seattle, Washington. On the 
gas supply tube, fltted in a suitable base, is a conical 
nozzle, surrounded by the chambered lower end of a 
mixing tube, near the bottom of which are air aper- 
tures, while in its upper end is inserted the threaded 
portion of the burner. The latter consists of a cast- 
ing, with lateral apertures through which the gas 
issues, and with lugs at short intervals, the top of the 
casting being closed by a disk which rests upon the 
lugs and is secured in place by screws. The sur- 
rounding air supply tube is supported by right- 
angled rods, and is preferably of oval section, al- 
though it may be circular or triangular in section, 
and its lower air-receiving openings are larger than 
the discharge apertures. The flame, impinging upon 
this hollow ring or tube, raises it to a high tempera- 
ture, and correspondingly heats the air discharged 
therefrom to mingle with the gas of the flame. 

♦ I » > ♦ 

Quadruple Blrtb. 
A recent number of La Hustracion de Cuba states 

that on the 
27th of Febru- 
ary last. Ma- 
dam Buenviaje 
Carillo, wife of 
District Attor- 
ney Don Luci- 
ano Jimenez, 
of Remedios, 
gave birth to 
four robust 
children. A 1 1 
doing well at 
last accounts ; 
the little ones 
soon to be bap- 
tized. 

^-A-^ 

Shoe s are 
now made of 
%ce — the thick 
guipure des- 
cription. They 
are very dainty 
and yet strong. 
Good leather 
shoes and boots 
are to be had 
ventilated in 
such a manner 
as not to expose 
the foot to wet 
or damp. This 
is an excellent 
move, as thick 
leather is apt 
to heat the foot 
unduly, caus- 
ing great dis- 
comfort to the 
wearer. 
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FBIEDBUBO'S BUSSEN BUBKEB. 

The Bunsen burner illustrated in the cut is the in- 
vention of Prof. L. H. Priedburg, of this city, and is 
designed for chemical laboratories. It disposes of the 
troubles incident to the ordinary type of construction, 
such as the jumping down of the flame and smoki- 
ness at the tip. It consists of a base with the usual 
nipple for attachment of the rubber supply tube, and 
with a tube terminating in a gas orifice in the center 
of the base. This orifice is of approximately rectangu- 




FBIEDBVBO'S BUNSEN BTTBNEB. 

lar or slot-like form, one easy to clean and which has 
proved adapted to secure the mixture of air and gas. 
The base supports a brass tube, about an inch in in- 
ternal diameter, which surrounds the gas jet like a 
chimney. A second brass tube telescopes over this 
one. The top of the telescoping tube is covered with 
a diaphragm. A circle of holes are drilled in the 
diaphragm near its periphery, through which the air 
for mixing with the gas enters. The combustion 
tube passes through the center of the diaphragm. 

In operation the gas is turned on, and entering by 
the central jet, rises into the central combustion tube, 
and as it does so draws in air which mixes with it. It 
is lighted at the top of the combustion tube. A very 
perfect flame results — showing not the least particle of 
yellow, provided the telescoping tube is rightly set. 
It is here that one of its best features appears. By 
raising the telescoping tube more air is admitted to 
mix with the flame, and by lowering it the supply can 
be cut off almost completely. Thus the burner can be 
adjusted for any gas, natural or artifi- 
cial, so as to give a proper flame. The 
character of the flame for a given gas 
can also be made to vary from a full 
yellow to a blue superoxidized one. 

It is almost impossible to make the 
flame jump down, but if it should, the 
pushing down of the telescoping tube 
brings the flame back, when the tube 
can again be raised to give the desired 
smokeless flame. The burner will, work 
r=^~^ in any position. It is proposed 
^fe to mount some on universal 
^p joints, so that they can be in- 
clined in any desired direction. 
The burner may fairly be said 
to represent an important ad- 
vance in laboratory appliances. 





BEID'8 " LIGHTNING " BBACE. 

This improved brace is especi- 
ally designed for light boring 
and screw driving. It is very 
quick in its work, and as the 
power is applied on the top, it 
may be usedwith great force. It 
may be used automatically, run- 
ning the bit both ba«k and for- 
ward, or to turn the bit one way 
only, as is necessary to drive a 
screw or bore a bole with an 
auger bit. This is done by means 
of the divided head, which acts 
as a fast and loose pulley, there 
being no ratchet about it to get 
out of order. It is made strong 
and durable, the metal part 
finely polished and nickel 
plated, and the trimmings of 
lignum vitse and rosewood. This 
brace is manufactured by A. H. 
Reid, No. 3000 Market Street, 
Philadelphia, Pa. 



STEAM TBAMCABS WITH SEBPOLLET'S BOILEB. 

Mr. Serpollet's generators for the instantaneous pro- 
duction of steam, to which we have several times call- 
ed the attention of our readers, have, up to the pres- 
ent, been limited to a power of from five to six horses, 
in consequence of the spiral form given the tubes con- 
stituting the element of the boiler. In order to, reach 
a power of from 15 to 30 or more horses, it was neces- 
sary to multiply the elements and to substitute for 
them straight bars grouped quincunxially and mount- 
ed in tension, with tubes supporting the high pressures 
without strain or distortion. This result is now ob- 
tained by the use of U tubes that permit of effecting 
a saving in the weight of the apparatus, of increasing 
their specific power of vaporization and of thus ap- 
plying them to locomotion with certain advantages 
that we shall set forth in taking as an example the 
application that has just been made of them in the 
propulsion of tramway cars upon one of the best pa- 
tronized Parisian lines. The vehicle that is now run- 
ning in Paris, from the Madeleine to Clichy Place, is 
an ordinary type of the car of the Tramway Company 
of Paris and of the Department of the Seine. 

The system, as a whole, adapted to the car, in order 
to render it automobile, motors, generator, 
accessories, water and fuel, weighs about 
1,500 kilogrammes, the car weighing 3,500. 
The car, empty, in running order, therefore, 
weighs five tons. With forty passengers of 
70 kilogrammes each, the total weight 
reaches 7,800 kilogrammes. 

When the automobile car hauls another 
weighing, when empty, 3,200 kilogrammes 
and carrying thirty-two passengers, which 
represents 5,440 kilogrammes, we reach a 
total weight of 18,340 kilogrammes. 

It is this heavy load that the motive sys- 
tem combined by Mr. SerpoUet permits of 
hauling, with a mechanical part whose 
weight scarcely exceeds a tenth of the total 
weight. 

The steam generator and the driving appa- 
ratus are installed in the front of the car 
(Pig. 3). These apparatus, few in number, 
comprise a starting pump, a regulator of 
speed through a return of feed water to 
the tank, and a reversing lever. 

The motor is fixed beneath the platform, 
with its^axis in the same plane as that of 
the axles. It consists of two steam cylin- 
ders of 13 centimeters internal diameter and 13 centi- 
meters stroke, arranged at each extremity of the car 
and acting upon the axis through two cranks keyed 
at right angles. 

The entire mechanism is hermetically inclosed in two 
iron plate boxes, in which are disengaged the vapors 
of the lubricating oils eventually produced in the 
running at a high temperature. These two boxes 
debouch in the ash box through a wide conduit, and 
it is through the latter that the air enters that sup- 
plies the firebox (Pigs. 1 and 3). The vapors of oil 
carried along by. the air are consumed on the grate 
before reaching the chimney. The noise that might 
be produced by the exhaust is suppressed by the use 
of a deadening reservoir interposed between the 
chimney and the exhaust. The cloud of steam is 
suppressed by the very fact of the use of superheated 
steam as soon as the system of tubing has reached the 
normal temperature. The cloud of smoke likewise is 
suppressed through the use of coke as fuel. 

The boiler consists of eighteen elements, each com- 
prising two straight tubes connected by an elbow. 
These tubes, which are 45 centimeters in length, 
have the form of an inverted U, and are 12 millimeters 
in thickness. These eighteen elements, connected 
in series, are arranged horizontally, and so distrib- 
uted as to break the ascending column of hot gases. 



A gutter shape has been adopted in order to in- 
crease the rigidity and permit of reaching high pres- 
sures without distortion. Instead of working by 
flexion, the sides work one by traction and the other 
by compression. 

The injection of cold water is effected through the 
lower part, while the steam at 350 or 300 degrees 
escapes from the last element in order to reach the 
valve box. The tubes being arranged a^ the lower 
part of the boiler, nearest the firebox, tbus always 
preserve a relatively low temperature, and run no risk 
of being burned. 

Such a boiler weighs only 600 kilogrammes. With a 
total external surface of tubes of 4 square meters and 
a grate surface of 26 square decimeters, it produces 
sufficient steam to develop a power of 30 horses at a 
pressure of 5 kilogrammes per square centimeter — a 
power that may reach that of 40 to 50 horses on allow- 
ing the pressure to reach from 10 to 15 kilogrammes 
per square centimeter. 

A boiler is heated with coke, which is packed in 
small boxes each containing a supply sufficient for a 
run of from 10 to 12 kilometers, and that are put in 
at the terminus. The quantity of water carried is 




Fig. 3.-GENEBAL VIEW 



OF A SERFOLLET 
ANOTHEB CAB.' 



TBAMCAB HA1TLING 



likewise renewed at the terminus at the rate of about 
12 liters per kilometer traversed. The consumption 
of coke is about 1'7 kilogrammes per kilometer on a 
level for the automobile car alone. 

Incrustation of the boiler can never occur, for every 
time that the production of steam is arresteJ, either 
for the stoppage of the car or descending a declivity, 
the generator is emptied by a return to the tank. 
The steam contained in the valve boxes, tubing and 
generator takes a direction backward in sweeping 
the sides of the tubes with great force ; so, in this sort 
of application, no other preventive measure is taken 
against incrustation than that resulting from the very 
operation of the system. 

The order of the products of combustion is itself an- 
nulled through an ingenious artifice that we shall de- 
scribe. 

The steam generator is provided, in addition to its 
masonry, which is insulating from a thermic point of 
view, with an iron plate jacket between which and 
the generator there is an annular space for the cir- 
culation of a stratum of air. This jacket also sur- 
rounds the chimney up to the top of the roof of the 
imperial ; but the real chimney of the generator de- 
bouches in this external chimney at a level of 1'5 
meters below the upper orifice. The exhaustion of 
the gases of combustion and of the steam that has 




Figs. 1 ft 2.-DETAILS OF THE KECHAKISK OF SEBFOtUST'S STEAH TBAHCAB. 
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been used brings about a strong influx of air into the 
annular space, and the diffusion of the gases in the 
air takes place in the conduit before they make their 
exit into the open air. 

On another hand, as the chimney is perfectly con- 
cealed behind the front side, it is impossible, at first 
sight, to recognize the mode of propulsion employed. 
The motor actuates the axle through the intermedium 
of two parallel chains, the ratio of the wheels of^which 
is 1 (driving shaft) to 3 (axle). 

The chains are so arranged that one of them alone 
shall be capable of assuring the service. The chain 
wheels are keyed in such a way that one of them alone 
shall operate, the other having to operate only in case 
of breakage of the other. The two axles are rendered 
interdependent through a third chain. 

The transmission by chain makes the carriage roll 
very easily, while at the same time, on account of the 
multiplication of speed, it effects an almost constant 
stress and facilitates starting. 

Owing to such arrangements as a whole, the gradi- 
ents of Clichy Avenue, which reach nearly 5 to 100, are 
easily traversed at speeds that reach 16 kilometers per 
hour. 

We find again in this new and interesting application 
of Mr.jSerpollet's quick-vaporizing generator all the 
characteristic general advantages of his invention, and 
which have so often been brought to notice in connec- 
tion with previous applications that it seems useless to 
revert to them. As for the special advantages, we may 
point out in particular the possibility of approaching 
and ascending any gradient whatever without loss of 
speed ; the peculiar elasticity of the generator, propor- 
^tioning at every instant the stress to be overcome ; the 
absence of noise, smoke and odors that other systems 
of propulsion do not realize to the same degree ; the 
facility of driving ; and, finally, the saving in steam 
resulting from its being used in a superheat- 
ed state. 

These advantages are more than are 
necessary for assuring steam tramcars of 
the Serpollet svstem a certain number of 
applications, in presence of the opposition 
met with by the trolley system of electric 
propulsion on the part of the administrative 
a.uthorities. — Za Nature. 



of shade is got by different periods of immersion or in 
varying the order of tanks used. The varnish prevents 
the sulphates affecting the stone at those points, ac- 
cording to the density of the varnish. 

In the case of some French stones where there is a 
good deal of shell or flint, this process of artificial vein- 
ing is not necessary, as the same result is got from the 
existence of shell, and this Marseilles stone has been 
made into very effective balustrades, as well as fire- 
places and table tops. Very dark colors, for Instance, 
are got by using copper and iron sulphates. Zinc and 
iron alternately give light yellow, while the use of the 
three in turn gives dark yellow and brown in variega- 
ted tints. Black and gold, too, may be got by making 
the stone yellow before varnishing, after which the 
black bath is used, so that the veining takes the gold 
tint. Infinite variety is possible in the manner indi- 
cated. After this treatment in the sulphate baths, the 
stone is immersed in a water bath maintained at 50° 
Cent, to thoroughly fix the colors, all air meanwhile 
being expelled ; and here it may be stated that the 
color permeates the full thickness of the stone, as is 
shown by blocks cut into several thicknesses. The 
process thus far takes only a few minutes, and the 
stone is then dried in an oven of a temperature of 90° 
to 100° Cent., remaining probably for twenty -four 
hours. It is then immersed for a corresponding period 
in an indurating bath — in a solution of sulphate of 
zinc — which does not affect the color, but effectually 
hardens the stone, closing up the pores, so that when 
removed it approximates the density and the specific 
gravity of marble, and has all its beauty and wealth of 
coloring. It is afterward polished in the usual way. 



IMPBOVES JOUBNAL BOX SUFFOBTS. 
The construction shown in the accompanying illus- 
tration, for the support of journal boxes, is simple 



above the sea, the cold was excessive in the winter 
time, but this arrangement has been in use since 1877, 
has cost nothing for maintenance, and has given no 
trouble. Mr. Coxe believed that the secret in carry- 
ing steam long distances to an engine without causing 
a drop in the steam pressure was in the use of a re- 
ceiver or reservoir. 



Artificial . Glaciers. 

Teachers who have found it difficult to 
make the movements of glaciers clear to 
their pupils may find it helpful to use one of 
these simple methods, which are given by a 
German writer. For ice, he substitutes Yel- 
low Pitch, the surface layers of which, after 
exposure to the air, show about the same degree of plas- 
ticity and brittleness that ice has. Take a square tray 
which has a slanting gutter ; this gutter must first be 
lined with a layer of very hot pitch, to prevent the 
mass from rolling down. Then pour in the rest of the 
pitch. As it moves downward, cracks are made from 
the edges toward the center at an angle of 45° to the 
edges, and join transverse fissures which are produced 
in the middle. Where the tray widens, longitudinal 
crevices are produced. 

The other method differs from this only in coating 
the surface of the pitch with a layer of white paint, so 
that the cracks appear black on white, and are more 
easily seen. The writer says that particular forms of 
cracks can always be observed at the same parts of 
the tray, and that the motion, which has the same kinds 
of variation noticed in glaciers, can be studied with 
the microscope. 
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Ijtmestone made Into marble. 

Various modes of coloring limestones have been de- 
veloped, but the latest that has come under our notice 
is described in a recent number of Engineering as 
follows : 

Marble is a natural product, so that this title is per- 
haps inadmissible, but works have just been started 
at Chelsea in which the natural process is so closely 
imitated by chemical means that there is produced so 
near an approximation to marble as almost to justify 
the name. Nature's process is hastened, and is more 
directly under control, so that although the veining 
may be varied as art demands, there can be a large 
production of a uniform tint of stone, if desired. The 
process known as the Moreau-Rae is simple, and by 
It all limestones or chalk may be converted into the 
semblance of marble of any tint or combination of 
shades, while the specific gravity is increased 25 per 
cent. With limestone, carving or turning is more easily 
done than with marble. The first process thereafter 
is to prepare for veining. On the surface of water there 
is sprinkled a varnish composed of sesquioxide of iron, 
gum thus and turpentine ; and water being unstable, 
a freedom of design is obtained, especially when the 
turpentine is broken up by sprinkling of soap. The 
stone is dipped on the turpentine and subsequently 
immersed in baths of metallic solutioris. These are 
of sulphates of iron, copper or zinc, separate or in com- 
binations, the specific gravity varying from 1 '3 to 1-5. 
They may be termed the primary colors, and variety 



HEY'S ADJUSTABLE JOUBNAL BOX SUFFOBTS. 

and durable, and admits of convenient adjustment 
according to the position of the shaft. The improve- 
ment has been patented by Mr. Jean Hey, of Stras- 
burg, Germany. Figs. 1 and 3 show the applica- 
tion of the improvement in connection with a hanger 
or bracket support, made to form a pivot to support 
the bearing, which is arranged to turn eccentrically, 
and be thus raised or lowered. The circular box. A, 
eccentric to the axis of support, as shown in longitu- 
dinal and cross section in Fig. 3, has an eccentric base 
flange or disk with a circular offset on its rear face 
engaging a circular recess on a disk of the hanger or 
bracket. The base flange or disk is rabbeted, and 
engaged by a correspondingly rabbeted ring, B, held 
in place by bolts, C. When the bolts are screwed up the 
ring clamps the base flange or disk, but when the bolts 
are loosened a complete revolution may^be given to the 
base of the support, thus permitting a wide range of 
adjustment. 



Our Exports of Ferro-KIanganese.* 

A short time ago the Engineering and Mining Jour- 
nal called attention to the wonderfully low cost at 
which pig iron is being produced at well located fur- 
naces in Alabama, the figure given, viz., $6.37 per ton, 
being, we believe, lower than anywhere else in the 
world. We can now claim also that ferro-manganese 
is being produced in this country at a lower cost than 
anywhere abroad, and the credit for this Is due to the 
Carnegie Works, which have always been in the van 
of industrial improvements, and which have been one 
of the chief producers of ferro-manganese for many 
years past. So successful have they been in reducing 
the cost of production that they are now able to ship 
ferro-manganese from Baltimore to Glasgow, Antwerp, 
Hamburg, and Rotterdam, sending more than one 
thousand tons in October, November, and December, 
1893, and a certain amount also from New York, while 
more t! an 1,200 tons have been shipped in the first 
two months of the present year. We are not advised 
as to whether any was shipped from Philadelphia also. 
A part of this ferro-manganese has been exported 
under the name "manganese ore," but there is no 
mystery as to what the material actually was. The 
invoiced value was a little less than two cents per 
pound, or about $44 per gross ton. At present the 
market quotations of ferro-manganese are $53 to $58 
per ton in Pittsburg, the present import duty being 
three-tenths of one cent per pound, or $6.72 per grosa 
ton. Ferro-manganese and spiegeleisen are 
very important products used in steel mak^ 
ing, and our consumption of them may be 
appreciated from the fact that the produc- 
tion of spiegeleisen and ferro-manganese in 
1893 amounted to 179,131 gross tons, though 
in 1893 it declined to 81,118 tons. The high 
price of the product has caused earnest 
search to be made In this country for an ore 
well suited for its production, and numerous 
mines have been opened, but for one reason 
and another they have not succeeded in sup- 
plying the demand. The production of 
manganese ore in 1893 was 19,117 gross tons, 
and in 1898 It reached only 9,150 tons, a de- 
cline almost proportionate with the falling 
off in the output of spiegel and ferrd. The 
remainder of the ore used comes from the imports ol 
iron ore (including manganiferous ores) which, in 1893, 
amounted to 806,585 tons and in 1893 to 536,951 tons. 

The Carnegie Company certainly deserves the high- 
est commendation for the skill shown in the economi- 
cal management of its plant, which has enabled it not 
only to produce steel rails in competition with the 
world, but to make ferro-manganese in part from im- 
ported ores, and actually export it to the home of ferro 
production, Belgium. 



Ijong Distance Transmission of Steam. 

At a recent meeting of the American Society of Me- 
chanical Engineers, Mr. Eckley B. Coxe described a 
method he had used in carrying steam a long distance. 
At a colliery they wished to carry steam to a water- 
works about 4, 500 feet over a hill from the boiler plant. 
A trough was made by nailing the edges of two bpards 
together, so that they formed a right angle. The 
trough was supported by two stakes driven in the 
ground, and crossing just beneath the trough. The 
pipe was laid in the trough resting n cast iron plates, 
the pipes surrounded by mineral wool, and a similar 
inverted trough placed over the top. To allow expan- 
sion, a bend was made to one side at the top of the 
hill, and then it was turned back to its original direc- 
tion. A large receiver was introduced in the pipe at 
the pumps. This was made of three sheets of an old 
boiler, and was 34 inches in diameter. This also 
served as a separator. As the elevation was 1,800 feet 



Oris:In of the Dollar mark— Five Tbeorles. 

Below I give five theories of the origin of the dollar 
mark ($), they being selected from about twentyjseem- 
ingly plausible solutions : 

1. That it is a combination of " U. S.," the initials ol 
the United States. 

2. That it is a modification of the figure 8, the dollar 
being formerly called a "piece of eight." 

3. That it is derived from a representation of the pil- 
lars of Hercules, consisting of two needle-like towers or 
pillars connected with a scroll. The old Spanish coins 
marked with the pillar device were frequently referred 
to as "pillar dollars." 

4. That it is a combination of " H. S.," the ancient 
Roman mark of money unit. 

5. That it is a combination of P and S, from peso 
duro, signifying "hard dollar." In Spanish accounts 
peso is contracted by writing the S over the P, and 
placing it after the sum. 

According to one writer the symbol of the dollar is a 
monogram of the letters " V," " S," and "J," tke dol- 
lar being originally a "thaler," coined in the valley ol 
Sankt Joachim, Bohemia, and known as a "Joachims 
thaler," and the monogram the initials of the words, 
"Valley Sankt Joachm." A writer in giving his opinion 
of " Reason No. 3," as given above, says : 

"The American symbol for dollar is taken from the 
Spanish dollar, and the origin of the sign, of course, 
must be looked for in associations of Spanish coins. 
On the reverse of the Spanish dollar is a representation 
of the pillars of Hercules, and around each pillar is a 
scroll with the Inscription ' plus ultra.' This device in 
course of time has degenerated into the sign which at 
present stands for American m well as Spanish dollars, 
'$.' The scroll around the pillars represents the two 
serpents sent by Juno to destroy Hercules in his cradle 
in mythologic lore." — St. Louis Republic. 



* Vtora the Bngintering ana Mining Journal. 
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CABBOBTTNSVM. 

Carborundum, the new abradent, according to the 
inventor or discoverer, is the result of both invention 
and discovery. It was produced after long research 
and careful and intelligent experimentation, and in 
its production the inventor made the important dis- 
covery that carbon and silica would, under favorable 
conditions, combine to form a definite compound 
which was hitherto unknown. 

Mr. E. G. Acheson, the fortunate inventor of the 
new abradent, made his first experiments in this 
direction in the laboratory of Mr. T. A. Edison, when 
that institution was located at Menlo Park, N. J. 
These experiments, which were productive of small 
results, were followed by others at Gosford, Pa., and 
again at a later date at Monongahela, Pa., where all 
the facilities of an electric lighting station were avail- 
able for the work. 

The first experiment in the latter place, which was 
made in 1891, consisted in mixing carbon and clay 
together and subjecting the mixture to a high tem- 
perature produced by electricity. An examination of 
the mass after cooling disclosed minute crystals of a 
dark blue color, which were very hard and of a bright 
luster. The experimenter, with considerable anxiety 
and some expectation, tested these small particles for 
hardness. In his tests nothing available escaped ; he 
even submitted a handsome diamond ring to the abra- 
sive action of these crystals, thus spoiling the appear- 
ance of the stone. After this, many experiments in 
methods, mixtures and apparatus were made, and 
facilities were increased. About this time the inventor 
carried to New York the entire amount of material 
produced during two months, and this was all con- 
tained in a two ounce vial. 

Early in the experiments it was found that the silica, 
and not the alumina of the clay, was the more impor- 
tant factor in the formation of the crystals. Sand was 
substituted for the clay — an experiment which re- 
sulted in a very much greater production from a given 
quantity of material. The color of the crystals was 
found to be a light green instead of blue, as was the 
case with the clay. Subsequently chloride of sodium 
was' introduced into the mixture, not as essential to 
the manufacture, but as a eementive to cause the fine 
particles to adhere together, thus facilitating the re- 
moval of the crystals after they were cooled. 

After having thus arrived at methods for producing 
a uniform product, and one which gave promise of 
fulfilling all the requirements of an abradent, the in- 
ventor entered into a thorough chemical investigation 
in order to increase the amount of production, so as to 
place the new material on the market. At this stage 
of the business a company was organized under the 
laws of Pennsylvania, entitled " The Carborundum 
Company." In the meantime efforts were made to in- 
troduce the carborundum into the diamond cutting 
industry. Some of the material was introduced among 
the diamond cutters of Amsterdam, Holland. 

The crystals were found to be too brittle for charg. 
ing a lap for the first cutting or roughing, but it proved 
as eflBcient as diamond powder for finishing. At this 
time the production had been increased to about three 
pounds per day. The carborundum first produced was 
placed at $10 per pound, but within a short time it was 
reduced to $4 per pound. 

In 1892 the manufacture of wheels, hones and the 
many other forms in which emery and corundum are 
used, was undertaken. A vitrified bond was adopted as 
being themost suitable for holding together the car- 
borundum particles. Hydraulic presses were procured 
for pressing the carborundum and binding material 
into the desired forms. A pottery kiln was built for 
vitrifying the goods. 

The product being still quite small, it was used up in 
the manufacture of small wheels and points for den- 
tists. Twelve thousand sample wheels, one-half inch 
in diameter and one-sixteenth of an inch thick, were 
mailed to the same number of dentists. The manner 
in which these wheels were received by the dentists, 
and the great superiority of carborundum for their 
uses, is told in the statement that in a period of one 
year about two hundred thousand wheels and points 
were disposed of to this trade alone. Large numbers 
of these wheels are used by the Westinghouse Electric 
and Manufacturing Company for the manufacture of 
the " ground stopper lamps." A dozen of these wheejSf 
were ordered by thi< company for a trial. As a resalt 
of this trial, the company, it is stated, have used these 
wheels to the exclusion of all others, and their orders 
up to January 4, 1894, amounted to over sixty-four 
thousand wheels. 

Before March, 1893, the amount of carborundum pro- 
duced was not suflBcient to warrant active work on its 
introduction for machine and general metal work. 
The first wheels placed on the market were not turned 
or trued up ; on this account they did not prove entire- 
ly satisfactory in operation. As soon as this imperfec- 
tion was noted, the manufacturers introduced appar- 
atus for turning and truing the wheels. 

The present plant consists of a 335 horse power Rus- 
sej engine, 150 horse power Wheeler boiler, a 60 horse 
pdwer Babcock & Wilcox boiler, and a 113,000 watt 



Westinghouse alternating dynamo, with the various 
special pieces of machinery necessary for working up 
the new material. 

Our front page engraving illustrates the various 
steps in the manufacture of carborundum, and gives 
a faithful portrait of its persistent inventor. 

Ordinary Connellsville coke is used, being crushed 
and ground in barrels to a fine powder. A good qual- 
ity of glass sand and ordinary dairy salt are mixed 
with the coke, the proportions in some cases being : 
Coke, 30 parts; sand, 35; salt, 5 parts. This mixture is 
placed in the furnace and subjected to the intense 
heat produced in a central core of carbon by the pass- 
age of a current of electricity. This core, formed of 
broken coke, is placed in the furnace in the center of 
the carborundum mixture, which is in the form of a 
hollow cylinder, its size depending on the size of the 
furnace. In the furnace illustrated it is about eight 
inches in diameter. The electricity is introduced to 
the core by means of rods of carbon, two Inches in 
diameter, nine in number,' at each end. 

From ten to fourteen hours are required to com- 
plete the operation of a furnace, the amperes being 
from 150 to 1,000 during the process. After cooling, the 
walls of the furnace are taken down, the top crust 
thrown off, and the carborundum removed. The illus- 
tration shows a furnace partly discharged. Surround- 
ing the cylinder of carborundum crystals is a layer of 
loose white material, having the same composition as 
carborundum, but lacking in crystallization. 

After removal from the furnace the carborundum is 
thrown into a grinding mill, where the crystals are 
separated by a crushing action. They are then thrown 
into a stream of water, passing through a series of 
tanks, of increasing sizes, where they are sized or 
graded. The graded crystals are mixed with an ap- 
propriate binding material, and moulded (as shown). 
After moulding, the prepared forms are placed in 
" saggers," and these again are placed in a potter's 
kiln and fired. The firing requires from four to six 
days, depending on the sizes of the wheels in the kiln. 
After removal from the kiln the larger wheels, in- 
tended for metal or machine work, are turned or trued 
up (see illustration). This turning up is performed 
either with one of the mechanical tools ordinarily used, 
and consisting of star-shaped wheels of steel, or with 
a diamond point ; in either case the principle is to tear 
the crystals from the binding material. 

The quantity of carborundum manufactured during 
1893 amounted to 15,300 pounds. 

Mr. Acheson has recently sold his Austrian patent 
oYi carborundum to the Landerbank, of Vienna, and 
an engineer has been sent over to attend to the erec- 
tion of works at Prague. 



A Jiew System of Flsblns, 

Mr. G. Trouve has recently published a paper in 
which he describes a new system of fishing of his in- 
vention which permits of taking fish automatically, 
and which, he claims, may be applied with the same 
success in lakes, rivers, canals, gulfs, on the coast and 
in the open sea. The arrangement is applicable to 
nearly every kind of net now in use, with slight modi- 
fications. 

In Mr. Trouve's system of nets the foot rope is pro- 
vided with a purse and is weighted with lead, as usual, 
and for the head rope there is substituted a flattened 
rubber tube cemented by a flexible rubber tube with 
a reservoir of compressed air or with a simple or double 
acting pump. This compressed air reservoir is placed, 
according to circumstances, either in a boat or upon 
the shore, or else is inclosed in a special buoy to be 
mentioned further along. If a pump is employed, it, 
too, may be installed in a boat or upon the shore. 

Let us suppose that the arrangement is applied to a 
circular net. The latter, having been cast in the usual 
manner, sinks to the bottom under the action of its 
own weight, where it forms an immovable heap of 
relatively slight bulk, which, by reason of this very 
fact, will not attract the attention of the flsh. The flsh 
are afterward lured to the spot circumscribed by the 
net by means of bait of different kinds and by light, 
etc. 

When the moment is deemed propitious for a good 
catch, the pump is set in motion and the cock placed 
upon the compressed air pipe is opened, s© as to allow 
the air to enter the rubber tube that eoiBtreles the tOp 
of the net. As this tube becomes infl&tBd, it describes 
a wide circle, and, rising toward the Surface, carries 
the n'Bt along with it without any noise and without 
agitating the water. The attention of the fish is there- 
fore not awakened and they are captured without 
knowing it, and before they have even attempted to 
make their escape. 

After the catch has been taken from the net, the 
compressed air that fills the tube is allowed to escape, 
and the net again sinks and is ready for a second 
operation. 

Mr. Trouve's buoys, mentioned above, contain elec- 
tric apparatus in the form of batteries or accumula- 
tors and carry one or more incandescent lamps that 
are surmounted by a flattisb reflector which sends the 



luminous rays over a very wide surface. They like- 
wise contain a reservoir of compressed air, which is 
connected by a flexible tube with the tube that bor- 
ders the top of the net. The flexible tube is provided 
with a three-way cock that puts the interior of the 
net tube in connection with the interior of the air 
reservoir, or with the external air, or prevents egress of 
the air. This cock is maneuvered by hand or by a 
clockwork movement started electrically and inclosed 
in the buoy. This clockwork movement may also be 
controlled from the shore or from a boat. 

The bait employed (worms, frogs, small fish, etc.) is 
placed in a basket having several compartments and 
which is suspended from the luminous buoy. 

Mr. Trouve has likewise devised a sort of balance, 
which is placed within the net, and by means of which 
can be approximately calculated the weight of the fish 
that may be taken by the apparatus lying at the bot- 
tom of the water. 



maintaining Streets nritbout and \l''itb Car 
Tracks. 

In a paper read before a meeting of the Massachu- 
setts Highway Association, by W. L. Dickinson, vice- 
president of the association and superintendent of 
streets in Springfield, Mass. , he says : 

We have been obliged to pave some of our streets 
with granite blocks, where there was 9, car track in the 
center, because it, was impossible to keep the track 
in a safe condition with crushed stone. In fact, we 
have no streets with granite block paving without a 
street car track in the center, and there are several 
miles of gravel and macadamized streets with a track 
in the center that are costing a large sum for main- 
tenance every year without good results, and it would 
be economy to pave them. If the car tracks were 
not in these streets, the trafiBe would be distributed 
over the entire roadway and the cost of maintenance 
would be small. It is generally acknowledged by men 
familiar with trafiBe and its injurious effects upon our 
streets, that when a street car track is laid in any 
ordinary width street it quickly increases the cost of 
maintenance and makes it impossible to keep the 
road in good condition for travel. Whatever road 
material you use, be it granite blocks, asphalt, brick 
or crushed stone, the poorest costs the most for main- 
tenance. With the introduction of electricity as a 
motive power the mileage of street car tracks is in- 
creasing rapidly, and they will soon have the main 
arteries in our cities and towns girdled with electric 
railways. I have selected a few macadamized streets 
under various conditions of trafiBe in different parts 
of the city of which I can get a perfect record from 
the books of the highway department for the purpose 
of illustration and comparison. 

From the figures we find that on residential streets 
with a moderate traffic and driveway of 30 feet from 
curb to curb, unincumbered with street car tracks, so 
that the trafiBe is distributed over the entire surface, it 
is possible to furnish the traveling public with a good 
surface of macadam pavement at an average annual 
cost of 0"013 per square yard for maintenance. On the 
other hand, when you put a track in the center and 
confine the trafiBe to a narrow space each side, the 
horses and wagons constantly traveling in the same 
place will, with the immense pressure per square inch 
brought to bear, grind the pavements into dust and 
mud. When you place a car track in the center of a 
street it occupies a position which was originally in- 
tended, when the pavements were first laid, to carry 
the bulk of the trafiBe. 

Under these conditions it is not at all surprising that 
on a street which receives but a moderate traflBc, the 
cost of maintenance with no car track in center is in- 
creased from 0'013 to 0'063with the track in the center. 
These figures are the average for fourteen years. The 
average annual cost of maintenance per square yard 
on Dwight Street is 00134, on Water 0-031+. These 
streets have no car track in center, are in a business 
portion of the city, and receive a heavy traffic, yet the 
cost of maintenance is small compared with Maple and 
Central Streets, which are residential streets. These 
two streets have a car track in center and receive only 
a moderate trafiBe, but the average annual cost of 
maintenance is 0'063 per square yard, or $610 per mile. 

Summer Street is the approach to the New York and 
New England freight depot, was macadamized in the 
summer of 1893, and is subject to a very heavy travel, 
though the cost of maintenance annually is only 
0'0055-|- per square yard ; while on St. James Avenue, 
macadamized the same year as Summer Street and one 
of the main arteries in the residential portion of the 
city, but receiving only an average trafiBe, has a 
street car track in center, and costs 0'141-t- per 
square yard. Of course it must be understood that 
these results are obtained by the use of a fine quality 
of trap rock which comes from the quarries at West- 
field, Mass., and Meriden, Conn., and is as good ma- 
terial for macadamizing streets as there is in the coun- 
try. Undoubtedly with poorer material the cost of 
maintenance would be greatly increased, especially 
with the trafiBe confined to a narrow space each side of 
a car track. 
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SUBSTITUTE FOB FIFE TONGS. 

The man who is full of expedients is the one who 
gets along in the world. If what he wants is not at 
band, something else is substituted, and matters pro- 
gress as though every facility were available. 

This applies especially in mechanics, where it is im- 
possible to provide a tool for everything, and when 
just the tool required — even though there be such a 
tool— is not at hand. 

Our artist recently saw a mechanic who, desiring 
to unscrew a pipe, and not having pipe tongs or any 
of the usual appliances for such work, picked up a 
wrench and a piece of a round file and applied them 
in the manner shown in the cut. In 
an instant, and without diflBculty, the 
pipe was loosened. 

»-♦-« 

H^aterproof Cellars. 

A cellar can be so constructed as 
to be waterproof, if the bottom or 
the floor is first covered with cement, 
the walls built thereon laid in cement 
and the exterior of the walls covered 
with cement. 

This makes practically a water-tight 
basin. The cement used must be the 
best Portland cement, one part ; clean 
sharp sand, one part. After a cellar 
is built it is not so easy to make it 
waterproof. Still it can be done. 
Cover the exterior of the wall with 
the above cement, ditto the bottom, 
and work the cement in under the 
bottom of the wall. 

If these directions are followed, you 
will succeed. But if cheap materials 
are used and the work badly done, 
you will be sure to fail. A drain put around the out- 
side of the wall, or even inside, below the cellar floor, 
may be efBcient in carrying off the water if you can 
give it a good delivery.— ?%e National Builder. 



Tbe Ice Rink. 

Skating on real ice in summer attire is rapidly be- 
coming one of the most popular indoor amusements in 
San Francisco. To native sons and daughters who 
have never experienced the rigors of an Eastern win- 
ter, it is a thrilling novelty. To those who have en- 
joyed the exhilarating sport in a land of blizzards and 
frosts, it is made more enjoyable by the fact that win- 
ter dress is unnecessary. 

These are only a few of the reasons why the frozen 
lake in the big Mechanics' Pavilion, with nearly 10,000 
squane feet of polished surface, is visited daily by hun- 
dreds who can skate and many who are speedily learn- 




A FBACTICAL STEAM STAMP MILL. 

A mill designed to supersede the old style cumber- 
some and expensive stamp mills, requiring a large ex- 
penditure of power for their operation, is shown in the 
accompanying illustration. The machine crushes to 
flue powder the gold or metal bearing quartz or rock, 
so that the minerals may be easily collected by con- 
centration or amalgamation. Its height is 7 feet 6)^ 
inches and its base 18 by 32 inches, and yet it has a 
capacity equal to the ordinary five stamp mill, and can 
be introduced and put in operation at less than half 
the cost. It has one screen 14 by 18 inches and two 
14 by 7 inches, and the weight of the complete mill 
with feeder is only about 2,700 pounds. The mill is 
made in sections, easily put to- 
gether, the heaviest piece weighing 
only 340 pounds, to facilitate trans- 
portation by pack animals to min- 
ing localities difiBcult of access. The 
mill has two stamps, each with a 
stamp stem, and weighing, with 
piston rod and other attachments, 
about 300 pounds each. The stamp 
is raised by the admission of steam 
to the under side of the piston, after 
which the steam is conducted to 
the top side of the piston, by a 
novel arrangement of parts, and 
its pressure applied over a much 
larger area, whereby the blow 
struck by the stamp is given a 
largely multiplied force. The steam 
is made to do the work directly, 
thus adding greatly to the eflBciency 
of the machine, and effecting a sav- 
ing of at least three-fourths of the 
cost of fuel as compared with for- 
mer methods. The foundation is 
easily prepared, preferably by set- 
ting timbers on end to reach bed 
rock, or by setting them eight to 
ten feet in the ground, upon tim- 
bers arranged to form a solid 
foundation. The machinery runs 
independent of a building, and may 
be set up under a shed. When run 
with a boiler which gives a hundred 
pounds steam pressure, the blow 
struck will equal that of a thousand 
pound stamp, but the force of the 
blow may be regulated in a manner 

similar to that of the steam ham- --^^ 

mer. About five horse power is 
suflicient to run the stamp. This 
machine has been in successful 
operabion for about two years, and its simplicity and 
great eflBciency have earned for it the high commenda- 
tion of experienced miners. It is manufactured by the 
Gates Iron Works, of Chicago, manufacturers also of 
a large line of general mining machinery. 



SUBSTITUTE FOR PIPE TONGS. 

ing. The sheet of ice is five inches in thickness, 160 
feet long, and 60 feet wide. At least 500 persons can 
skate with comfort at a time, but it was a trifle 
crowded on the opening night, for no less than 811 
glided or struggled over the slippery surface, according 
to the respective skill of the skate wearers. 

" This idea of a big skating rink with natural ice," 
said W. W. Donaldson, "is not exactly a new one in 
this country. Right here in this city it has been tried 
three times, but each attempt failed because the or- 
ganizers did not master the intricate mechanical ap- 
pliances. This is the flrst natural ice skating rink 
operated in the United States, and the fourth in the 
world. There is one in Paris, another in Berlin, and a 
third in Southampton, England, Therefore this is the 
fourth in the world, and the flrst in the United States. 
The successful construction of this rink is the result of 
ten years of careful study and experiments on my part 
while engaged in the cold storage business. I was 
preparing a similar rink in Chicago when the disas. 




THE TREHAIN STEAH STAMP MILL. 

trous fire destroyed the big cold storage building at 
the World's Fair. The plant being destroyed, we had 
to abandon the project. 

"How is this natural ice< "produced ? There is no 
secret about it. The ice is pciC>duced by a machine of 



the ordinary type employed in cold storage work. The 
difference here is in the manner of freezing. In cold 
storage it is done in tanks and insulated rooms. Here 
the ice is frozen three times a day, and the refriger- 
ant used is anhydrous ammonia. This is employed 
to cool the strong brine. After the brine is cooled it is 
pumped through a system of pipes 40,000 feet in length, 
which run through the water that is turned into ice. 
The cold brine absorbs the heat. The floor beneath 
is insulated and made up of dead air cells and covered 
with lead to make it watertight. 

" In the placing of the pipes lies the principal secret. 
The pipes run in three centers from a header at each 
end of the tank. These headers are 
six inches in diameter, and the pipe is 
taken out of each header at six inch 
centers. This admits of circulating 
the brine from both ends at the same 
time. The return is also taken from 
both ends and carried back to the brine 
tank. By this means we have a cool- 
ing surface exposed to the outside air. 
In this way we outwit nature, and our 
ice surface has an even temperature 
all over. Through inch pipes leading 
from the headers the brine is kept in 
constant motion. 

"Of course, after being used several 
hours the surface of the ice becomes 
cut up and somewhat rough. That 
is why we have three sessions daily 
— morning, noon, and night. During 
the intervals the snow is swept off 
the ice, and with a hose or orchard 
sprayer a thin coating of water is 
spread over the ice to fill up the cuts. 
In this manner we have a perfectly 
smooth surface three times a day. The water is frozen 
at a temperature of about ten degrees above zero, 
which would be as cold, probably, and as hard as ice 
frozen in any cold country when the temperature is 
about zero. — 8an Francisco Call. 

♦ I > » » 

An Important Patent Suit. 

The case of the Bate Refrigerating Company was re- 
cently argued before the United States Circuit Court 
of Appeals, C. E. Mitchell and J. C. Carter appearing 
for the appellant and W. H. Peckham and Edmund 
Wetmore for the appellees. 

The point at issue is in regard to the meaning of the 
part of the paragraph of section 4,887 of the Revised 
Statutes reading as follows ; " But every patent grant- 
ed for an invention which has been previously patent- 
ed in a foreign country shall be so limited as to expire 
at the same time with the foreign patent," the appel- 
lant contending that it should beconstruedtoread "an 
invention which has been patented previous to the 
application for a patent therefor in 
the United States shall be limited," 
etc., while the appellees contend 
that the meaning is plain as it is. 

The main argument of the ap^ 
pellant is that in the revision of the 
law on the subject the language 
had been so changed as to thwart 
the plain intent of the original 
framers of the law, and that the 
statute is therefore open to inter- 
pretation, and should be construed 
as above in harmony with the origi- 
nal law, and thus prevent great in- 
justice to patentees. The appellees 
dispute the right to enter upon an 
inquiry as to the supposed intention 
of Congress, show that the courts 
have invariably maintained their 
view, and argue that if the con- 
struction claimed is allowed, it will 
result in gross injustice to the pub- 
lic. 

* • % 

The System of Algol. 

An elaborate discussion of the in- 
equalities in the period of Algol 
recently led Mr. Chandler to con- 
clude that there is a distant dark 
body around which the bright star 
and the dark companion producing 
eclipses revolve in a period of 130 
years {Nature, vol. xlv., p. 446). 
This conclusion has been greatly 
strengthened by recent investiga- 
tion by Mr. Searle of the relative 
places of Algol and comparison 
stars from observations made with 
the meridian circle at Harvard 
College (Annals, vol. xxix., 1893). 
The right ascension of the star ap- 
pears to be increasing in general conformity with 
Chandler's prediction. 



The "digue," or breakwater, of Cherbourg is dne 
of the boldest engineering feats ever preformed. 
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A VEST HIGH WINDMILL. 

One of the highest windmill towers in this country, 
if not.the highest in the world, has recently been erected 
at St. James, L. I., by Mr. Andrew J. Corcoran, the 
designer, engineer, and constructor, of New York City, 
who has attained a world-wide reputation in the build- 
ing of windmills. The tower is 150 feet high, and is de- 
clared by Mr. Corcoran to be " the highest and the 
strongest windmill tower in the world." The great 
height of the tower was made necessary from the fact 
that the spring from which a supply of water was to be 
pumped was hemmed in by bluffs, and the bottom of 
the wheel had to be sufficiently elevated to be above 
all obstructions within a radius of about one thousand 
feet. 

The windmill is on the estate of Mr. Prescott Hall 
Butler, and the reservoir which the pump supplies is 
more than a mile distaiTt. There are 6,000 feet of pipe 
between the pump and the reservoir, and the water has 
to be elevated to a height of 323 
feet. The reservoir has a ca- 
pacity of 65,000 gallons, and the 
windmill has frequently pumped 
this quantity into the reservoir 
in two days' time. 

The spring is on a little sand 
bar, overflowed at high tide, and 
the 4 inch flowing well had to be 
protected from the salt water. 
The foundation is 46 feet square, 
and consists of eight piers, one at 
each comer and one under the 
center of each side. The corner 
piers were started on a cribwork 
of locust logs, 10 inches in dia- 
meter, covered with a 3 inch 
hemlock planking, forming a 
support for a mass of well-pud- 
dled sand and gravel. On this 
comes a 6 inch concrete founda- 
tion for a 5 foot brick pier, to 
which the iron plates are attach- 
ed by three rods running through 
to the locust cribwork. The 
base plates are special castings 
inclined so as to give the proper 
batter to the columns, and pro- 
vided with sockets in which the 
timbers are given a firm seat. 
The remaining piers are some- 
what lighter. The framework 
of the first 135 feet of the tower 
is built of the heaviest yellow 
pine framing, three struts 6 
inches square for each comer 
post and 6 X 10 inch struts for 
the center columns, all braced 
together by heavy diagonal tim- 
bers. The bolts and other iron 
work in the tower weighed about 
six tons. The tower is divided 
vertically into a number of 
flights or stories, from 13 to 15 
feet high, connected by stair- 
ways affording easy access to the 
top, which forms an excellent 
observatory 20 feet square, pro- 
vided with a strong railing. The 
top 25 feet of the tower forms the 
base proper of the wheel, which 
is 22J^ feet in diameter and of 
the Corcoran type. The con- 
struction of the joints in a wood- 
en tower of this height was a 
matter of some diflSculty, owing 
to the wind strains, but the trou- 
ble was overcome by gusset 
plates, heavy bolting, and re-en- 
forcing plates, so that the spring 
from base to platform is prac- 
tically uniform. 

Since 1858 the manufacture of 
windmills has been a specialty 
with Mr. Corcoran, who now 
makes his standard mills in four- 
teen sizes, and pumps adapted to raise water to a 
height of 3,000 feet if necessary. Mr. Corcoran has 
built many other high towers for windmills of large 
capacity, including one for Mr. Stanley Mortimer, of 
Roslyn, 103 feet high, one for Mr. J. P. D. Lanier, at 
Wheatley Hills, 106 feet high, and one for Mr. W. P. 
Douglas, at Little Neck, 135 feet high; but the one for 
Mr. Butler, shown in our picture, overtops them all, 
and forms the most prominent landmark on the Long 
Island side of the Sound. 



canal, which protect it against the influence of the 
tides, are no longer capacious enough to accommodate 
the traffic, or large enough to admit the immense 
steamers which would make Amsterdam their port if 
they could. Two years ago, it was resolved to build a 
new lock, of the requisite size, and the work has since 
been going on. The foundation of the immense lock 
walls is of concrete. All precautions were taken in 
laying the concrete, and the bed was inclosed with 
sheet piling, and pumped nearly dry before the foun- 
dation was laid ; but, before beginning the excavation, 
several borings had been made, which pierced the 
stratum of clay underlying the basin ; and, on pump- 
ing out the excavation, the water rushed in great jets 
through these holes, as it would from an artesian welL 
The concrete was laid over these jets, but the cement 
was washed out of it by the water to such an extent 
that the skillful engineers in charge of the work, MM. 
Van Meren and Bekaar, resolved not to leave such 



it, so as to give an escape for the water ; and air was 
then forced into the dome. As there was no escape for 
the air, the dome being firmly cemented to the sound 
part of the foundation, the flow of the spring was 
checked, and finally reversed, the water discharging 
through the pipe over the surface of the firm concrete 
outside. Meanwhile, the workmen under the dome 
dug out the washed and crumbling concrete, which 
was passed out through the air lock and fresh concrete 
put in its place. The new concrete, being no longer ex- 
posed to washing, soon became as hard as that around 
it, and capable of resisting perfectly the effect of the 
springs. In this way all the doubtful spots were re- 
paired, and the stone walls of the lock are now being 
laid, on a foundation which Le Genie Civil calls "irre- 
proachable." 




African Diamonds. 

The African diamond fields are in the Orange Free 
State, where there is one im- 
portant mine at Jagersfontein, 
and in the British colony of 
Griqua Land West, where there 
are four. Of these, the best 
known are the Kimberley mine 
and the De Beers, the latter of 
which was so admirably illustrat- 
ed in last summer's Columbian 
Exhibition. 

It is but twenty-five years 
since the gems were discovered 
on the Dark Continent, and the 
value of the annual yield now 
exceeds $20,000,000. It is interest- 
ing to note that notwithstanding 
these large quantities are mined 
and that diamonds have been so 
successfully imitated, their value 
has not declined more than a 
dollar a carat. 

The South African mines have 
yielded larger stones than any 
found in Brazil or India. Some 
of them are of a yellow tint, and 
therefore of low value; but the 
De Beers diamond (428J^ carats) 
and the Jagersfontein (969J^ 
carats), the last found less than 
a year ago, are perfectly white. 
These weights are for the rough 
diamonds, but the Kohinoor 
weighed only 193 carats, and was 
reduced by cutting to 103^ 
carats. 

The Kimberley mine has been 
worked to a depth of 400 feet, 
and vertical shafts have now 
superseded the inclined ones 
formerly used as means of en- 
trance. 

The quantity and value of the 
African gems in the market have 
made great changes in the dia- 
mond trade. The Brazilian 
gravels are now worked very lit- 
tle, as are the fields in India and 
Borneo. London is the diamond 
market of the world. 



WINDMILL 
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Repairing Foundations. 

The American Architect says : An ingenious method 
of repairing foundation work iajured bj- springs was 
recently employed on the North Sea Canal, the great 
waterway which [connects Amsterdam with the North 
Sea. Of late years, the commerce of Amsterdam has 
rapidly increased, and th'e locks at the entrance of the 



doubtful spots in the foundation, but to strengthen 
them by some means. MM. Mortier and Thouvard, 
contractors, have the honor of suggesting to the gov- 
ernment engineers the plan which was finally adopted, 
and which they were employed to carry out. Briefly, 
thein, proposition was to suppress the springs by means 
of compressed air, until the concrete put over them 
could harden sufficiently to be out of danger from them. 
In order to apply the compressed air, the contractors 
flrst moulded domes of concrete, about thirty feet in 
diameter, but varying according to the dimensions of 
the spot of imperfect foundation which it was desired 
to make good, and with a shell three or four feet thick. 
In the. top of each of these, an air lock, consisting of 
an iron cylinder, with the necessary doors, was set, and 
through the air lock the workmen passed in and out, 
and materials were carried. A pipe was driven through 
the foundation, outside the dome, to the spring beneath 



Decision on Pipe Cutters. 

In 1891 suit was brought in the 
United States Circuit Court for 
the Southern District of New 
York against James P. Allen, a 
clerk in the employ of the Arm- 
strong Manufacturing Co. 
Bridgeport, Conn., for an in 
fringement of the Saunders pat- 
ent. No. 10,031, dated January 31, 
1882. The Armstrong Mann 
facturing Co. at once stepped in 
and assumed the defense. After 
nearly two years occupied in the 
taking of testimony, the tase 
came to final hearing before 
Judge Wheeler, who, on November 29, 1892, handed 
down an opinion in favor of the Armstrong Co., hold- 
ing that the Armstrong pipe cutter did not infringe 
the Saunders patent. The case was then appealed 
and heard in February, 1894, by a full bench, composed 
of Judges Wallace, Lacomb, and Shipman, who have 
just handed down an opinion written by Judge 
Lacomb in favor of the defendants, affirming Judge 
Wheeler's decision and sustaining every point raised by 
the Armstrong Manufacturing Co. The opinion holds 
that the pipe cutter claimed in the second claim of the 
Saunders patent did not cover the Armstrong pipe 
cutter, and that consequently the defendants are en- 
titled to a decree dismissing the suit with costs. This 
ends a litigation which has been fought with uncommon 
vigor, the printed matter alone having run up to over 
five hundred pages. The result is a source of especial 
gratification to the Armstrong Manufacturing Co. 
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Tbe Arizona Camels. 

To the Hditor of the Scientific American: 

In the SoiBNTiPic Ambrican dated March 17, 1894, 
you copy an article from the San Francisco Chronicle, 
" Wild Camels In Arizona," giving a history of their In- 
troduction into that country. These camels, or part of 
thein, are without doubt descendants of a lot that were 
imported by the United States government just before 
the civil war, and were used to forward supplies from 
this city to the different forts then scattered through- 
out Western Texas. When Texas seceded from the 
Union all government stores in this city were confiscat- 
ed or appropriated by the Confederacy, and among 
them were about fifty camels, which were made to do 
duty as transports between this city and Forts Dancan 
and Clark. The superintendent in 1862 of this camel 
train was W. D. Marshall, who Is now living In this 
city, and with whom the writer is personally acquaint- 
ed. After the war, these camels were again taken pos- 
session of by the United States government, and for a 
year or more were herded at Camp Verde, about sixty 
miles northwest of this city, but were not serviceable, 
as the rocks were too severe on the feet of the camels, 
and did not prove a success, for the purpose for which 
they were imported. 

The writer's father then lived a few miles from Camp 
Verde, and often heard him. In after years, speak of 
these camels, and that the government afterward sent 
them out to Arizona, and even there, not proving ser- 
viceable, were turned loose to shift for themselves. 
While I do not doubt the correctness of the article 
copied from the Chronicle, some of the herd now roam- 
ing In the wilds of Arizona are evidently the Increase 
of the herd sent there after the war from Texas by the 
United States government. E. S. 

San Antonio, Texas, March 21, 1894. 



fiber, must be employed In a different manner from 
those which do not possess a direct affinity, such as 
alizarin and gamblne, and, again, from those requiring 
a mordant before they can be used for dyeing. The 
successful production of the color to be dyed depends 
upon the minute observance of all these varying con- 
ditions. — Textile Manufacturer. 



Wool Dyeing: Us Principles and Practice. 

The various processes employed In dyeing wool are 
based upon certain principles, upon the observance of 
which depends In great part the result. These prin- 
ciples are frequently disregarded, and In consequence 
the result of the dyeing operation Is unsatisfactory. It 
Is evident that all the methods of dyeing wool, silk, 
cotton, or any other fiber must be in conformity both 
with the properties of the fiber to be dyed and with 
those of the dye stuffs. Wool Is treated differently 
from cotton, and a dyeing method giving good results 
upon cotton would, when employed for wool or silk, 
give either bad or mediocre results ; and vice versa, a 
method excellent for wool or silk cannot be used for 
cotton, owing to the different characteristics of the 
fiber. Wool has the property of resisting to a high 
degree the Influence of acids, so that It can without 
Injury be treated with strong acids. On the other 
hand. It Is very sensitive to alkalies and alkaline 
solutions, which aflfect It to a high degree. Caustic 
alkalies quickly dissolve wool, and therefore must 
not be employed In wool dyeing. The carbonates do 
not have quite so corroding an action on wool, and 
can be used to a limited degree — that is. In medium 
strong solutions. Soap has no decomposing effect 
upon wool, for which reason soap solutions can be 
used for cleaning and dyeing. In like man ner ammonia 
has no effect, and can therefore be used in place of 
soap solutions. One characteristic of wool Is worth 
mentioning here, and that Is Its Inclination • to felt. 
When boiled In water and well worked through In this 
bath, its fibers Interlace and form a firmly cohering 
mass. This tendency must be Counteracted as much 
as possible In cleaning as well as In dyeing wool. It 
depends much upon the temperature and condition of 
the bath In which the wool is treated. Too high a 
temperature and too long a treatment In the bath 
Increase the danger of felting. For this reason a pro- 
longed treatment during boiling must be avoided. 

Again, the condition of the bath exerts some Influ- 
ence In this respect. It has been observed that an 
alkaline bath materially increases the possibility of 
felting, so that the use of caustic or carbonate alkalies 
must be avoided. Strong solutions of soap also readily 
affect felting, and must be either used In limited quan- 
tity only or be dispensed with entirely. Ammonia has 
not so strong a felting effect as the other alkalies. 

Acids, on the contrary, prevent the felting ; and 
this is of Importance In wool dyeing, because the acid 
condition of the dye bath Is for this staple one of the 
principal requirements. Alkali salts — for Instance, 
Glauber's salt and table salt — have little or no Influ- 
ence upon the felting, and may be added to the dye 
bath. Indeed, in many Instances they are of advan- 
tage In improving the quality of the color. These re- 
marks about wool apply to all other animal fibers, 
horse hair, rabbit hair, etc., although each kind has a 
special property of Its own as regards Its power of 
resistance to acids and alkalies. 

Another point of Importance In the dyeing of wQol 
is the varying properties of the dye stuffs employed. 
It is plain that dye stuffs such as fuchslne or saffran- 
ine, for instance, which possess a great affinity for the 



Hairy People of Ainu, Japan. 

Fresh and Important Information on the Ainu, the 
strange, hairy people who Inhabit the Island of Yezo, 
In the Japan empire. Is given in the modest volume 
lately published by John Murray. It is written by A. 
H. Savage Landor, a grandson of the poet, and a 
clever artist. He traveled all over the Island, and 
lived among the Ainu for five months. He has Illus- 
trated his book with drawings of utensils, houses 
and landscapes, and with portraits of the people. 
He believes that the pure Ainu do not number more 
than 8,000, though the population. Including half- 
breeds, is estimated by the Japanese to be from 15,000 
to 17,000. 

Mr. Landor made his observations in a scientific 
manner, taking measurements of both men and 
women. He found the average height of ten pure 
Ainu, five men and five women, to be 62}^ Inches for 
the men and 58% inches for the women; with the arms 
outstretched, the men measured 65% Inches from fin- 
ger tip to finger tip, the women 61)^ Inches. 

He makes quite clear the total dissimilarity be- 
tween the Ainu and the Mongolian. The eye Is Cau- 
casian In its form and setting ; the Iris Is light brown 
or gray. The complexion is a light reddish brown ; 
the hair Is generally black and curly In adults, 
though In one section of the Island men were noticed 
who had hair and beard of reddish color. 

He thus describes the typical face: "When seen 
full face the forehead Is narrow and sharply sloped 
backward, the cheek bones are prominent, and the 
nose is hooked, slightly flattened, and broad, with 
wide, strong nostrils. The mouth Is generally large, 
with thick, firm lips, and the under lip well developed. 
The space from the nose to the mouth Is extremely 
long, while the chin, which Is rather round, is com- 
paratively short and not very prominent. Thus the 
face has the shape of a short oval. The profile Is con- 
cave, and the mouth and eyebrows are prominent 

In the supraorbital region the central boss is extremely 
well marked; also the brow ridges, which, however, 
are slightly less consp Icuous than the central boss. 
The ears are usually large, flat, and simply^ devel- 
oped." 

The sense of hearing Is extremely acute, as Is also 
that of smell. They know a Japanese from an Eng- 
lishman by his odor, and yet they do not seem to no- 
tice the foul odors of their own persons and dwellings, 
where filth and verfliln prevail. 

The Ainu women do the hard work and the men are 
fond of hunting and riding on their ponies. They al- 
ways pull a heavy object toward them, rather than 
push It from them, and they use teeth, feet, and toes 
to help the fingers, preferring to pull with the teeth 
rather than the hands, when a load Is heavy. In 
all these movements they are like the anthropoid apes. 
They show little evidence of emotion. Mr. Landor 
once made a man "roar" with surprise and pleasure; 
but he never saw one laugh. They seem to have 
neither sense of shame nor of fear. 

On the whole, Mr. Landor's observations lead him to 
believe that the Ainu are the most primitive of the 
northern Asiatic races, and that they may have origi- 
nated from the same stock as did the northern Euro- 
peans. 

■ < I ■ I > 

Tbe Application of Cliemlstry to Tanning. 

BY PROF. BADTliBR. 

One of the Industries in which great changes have 
been made in the last few years, owing to the Intro- 
duction of new chemical processes, is the tanning and 
leather Industry. While the tanning of heavy leather 
has been Improved by the widespread Introduction of 
oak and hemlock bark extracts of definite and uniform 
composition. It Is In the tanning of lighter leathers, 
such as calf and kid, that the greatest advances have 
been made. For these, the ''dongola" tanning and 
the newer '■ ch rome " or mineral tanning processes have 
almost entirely displaced older methods. The dongola 
process Is a combination process using gambler, alum, 
and salt, together, in the same liquor, and following 
the tanning proper by a treatment of the leather with 
" fat liquor," or oil emulsified with borax or soda solu- 
tion. 

It Is, however, the successful Introduction of the 
mineral tanning processes which is now revolutionizing 
the manufacture of lighter leathers in America. The 
process generally in use at present Involves treating 
the skins at first with a weak solution of bichromate of 
potash, to which sufficient hydrochloric acid Is added 
to liberate the chromic acid. After the skins have 
taken up a bright yellow color through their entire tex- 
ture, they are drained and transferred to a bath of 
hyposulphite of soda, to which some acid is added to 
liberate sulphurous acid,whichFeduce8 the chromic acid 



to green chrome oxide, while the sulphurous acid Is at 
the same time oxidized to sulphuric acid, which liber- 
ates a further portion of sulphurous acid until the 
whole of the chromic acid Is reduced. The leather so 
produced Is of a pale bluish-green color, tough and 
flexible, and thoroughly resistent to water. Indeed, it 
Is this latter property which distinguishes It from all 
other forms of leather, as the combination of the hide 
fiber or corlln with the chromium oxide Is apparently 
more stable than its combination with tannin,and yields 
less to boiling water. The leather also can be dyed 
and produced In a variety of colors, but the dyeing 
must be done before the leather dries, as Its water- 
repellent character is such that once dried it cannot be 
wetted sufficiently to take up a full color. The process 
Is now carried out at several morocco tanneries on a 
very large scale, and with perfectly satisfactory results. 
Chrome tanning processes involving the use of chrome 
alum and other salts of the sesquloxlde of chromium 
as the basis of the tanning vat have been used, but 
apparently the combination does not take place so 
readllj' as where the chromium oxide is obtained in 
statu nascendi by reduction from the bichromate under 
the Infiuence of reducing agents. Basic chromium 
salts have also been recently proposed as mineral tan- 
ning agents, but of their practical success I cannot 
speak from personal knowledge. That mineral tanned 
leather has taken a strong hold upon the Industry was 
made evident by the many and fine exhibits of such 
leather at the recent Chicago exhibition. — CAem. I'r. 

Jour. 

^ « • > » 

Tbe First Pbotygrapber. 

Under this heading W. H. Harrison, in Photography, 
gives the following summary of the career of the first 
man to introduce the use of the salts of silver into 
photography. 

The first photographer, Johann Heinrich Schulze — 
sometimes spelled Schultze — was a professor of medi- 
cine in the University of Halle, and he wrote a great 
number of medical works, most of which are in the 
British Museum Library. He was born at Colbltz in 
the Duchy of Magdeburg, May 12, 1687. When at 
school, and before he was ten years of age, Corvlnus, 
the priest of his native hamlet, was struck with 
his ability ; Indeed, one day he found him in the 
garden studying a Greek Testament. His father 
was a poor tailor at Colbltz. In 1697 young Schulze 
was sent to the Royal Psedagogium at the Univer- 
sity of Halle to continue his education. In 1701 
he began the study of Oriental languages, and in 
1704 he was admitted into the University of Halle as 
a student of medicine ; he was trained by Professors 
Stahl, Rlchter and Eckebrecht ; he, at the same time, 
gave some attention to antiquarian research and to 
Rabbinic lore. In 1708 he accepted an appointment 
as teacher in the school of the university, and worked 
in it for seven years, at the same time carrying on the 
study of several Eastern dead languages. He then 
attracted the attention of Frederick Hoffman, the 
Boerhaave of Germany, who engaged him to aid him 
in his literary and medical work. He made so much 
progress that in two years he took the degree of doc- 
tor of medicine, and shortly afterward began to ob- 
tain public reputation because of his medical writ- 
ings. After his marriage in 1720 to a relative of Cor- 
vlnus, he was appointed professor of anatomy at 
the University of Altdorf. In 1729 he was appointed 
professor of Greek, and, later on, that of Arabic. 
The Prussian government, in 1733, appointed him 
professor of elocution and antiquities at the Univer- 
sity of Halle. In 1738 he was nominated a foreign 
member of the Academy of Sciences, at St. Peters- 
burg, as successor to Bayer, and in 1737 he was pro- 
fessor of theology at Halle. He died October 10, 
1744. Schulze was the first to print an image of an 
object by the agency of light. In 1727 he poured 
nitrate of silver upon chalk, proved that its darkening 
in sunlight was due to light and not to heat ; then he 
printed upon the deposit the image of a piece of 
string tied round the containing glass. This was the 
first photograph ever taken in the world. Next he 
pasted printed matter round the glasses containing the 
deposits, and photographed words and sentences. 



American Coal In niexico. 

The successful opening of the harbor at Tamplco by 
the jetty system, and the connection of that port with 
the interior by the Mexican Central and Mexican Gulf 
railways, gives an additional outlet for our coal and 
coke. The growth of the trade is Indicated by the ex ■ 
ports of coal to Mexico : 

Year ending Anfliracite, BituminouB, 

June 30. tons. tons. 

1890 4,178 84,997 

1891 3,683 122,865 

1892... 3,631 114,979 

1893 28,089 158,139 

The collapse in silver, with its violent fluctuations, 
has, of course, disturbed this trade in common with 
others, so that exports for the seven months of the cur- 
rent fiscal year have been 85,339 tons, as compared with 
101,087 tons In 1892-93, those for January being 18,474 
tons, against 23,149 tons in that month last year. 
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HANUFACTUBE OF SMOKING TOBACCO. 

Tobacco consists of the leaves of several species of 
Nicotiana variously prepared for use as a narcotic. 
While it is principally manufactured for smoking, a 
large amount is also prepared for chewing and to a 
more limited extent is taken in the form of snufif. Al- 
though the fact has been controverted,there cannot be 
a doubt that the knowledge of tobacco and its uses 
came to the rest of the world from America. In No- 
vember, 1493, a party sent out by Columbus to explore 
the island of Cuba brought back the information that 
they had seen people who carried a lighted iire brand 
to kindle fire and perfumed themselves with certain 
herbs which they carried along with them. As the 
continent of America was opened and explored, it be- 
came evident that the consumption of tobacco, espe- 
cially that of smoking, was a universal and imme- 
morial usage, in many cases bound up with the most 
significant and solemn tribal ceremonies. The tobacco 
plant was first introduced into Europe in 1558. Jean 
Nicot, the French embassador to Portugal, sent seeds 
to the Queen, 
Catherine de Me- 
dici. The services 
rendered by Nicot 
in spreading 
knowledge of the 
plant have been 
commemorated in 
the scientific name 
of the genus Ni- 
cotiana. The 
chief tobacco 
States in the 
United States are 
Kentucky, Virgi- 
nia, Ohio, Penn- 
sylvania, Tennes- 
see, North Caro- 
lina, Marylaild, 
Connecticut, Mis- 
souri, and Wis- 
consin. The area 
sown with tobac- 
co in 1880 was 
about 638,841 
acres. The crop, 
472,661,157 pounds 
Smoking tobacco 
is made principal- 
ly from the Ken- 
tucky and Vir- 
ginia plants. It 
is a coarse, rank- 
growing annual, 
with a simple un- 
branched cylin- 
drical stem, which 
attains a height 
of 6 feet and up- 
ward, terminating 
in a panicle of 
pink flowers. It has alter- 
nate oblong lanceolate 
leaves, those at the lower 
part of the stem being 
slightly stalked and of 
large size, reaching to 2 feet 
in length. The seeds are 
brown, with a rough sur- 
face. They are of a minute 
size and exceedingly nu- 
merous, as many as 40,000 

having been counted on a single plant. Tobacco will 
flourish over a wide area and in various climates, but 
is best suited for regions having a mean temperature 
of not less than 40° Fah., and where early autumn 
frosts do not occur. The plant is generally started in 
hot beds and transplanted in May. The plants are 
carefully weeded and the soil frequently stirred with 
narrow hoes until they show symptoms of flowering. 
The flowers must not be allowed to form except in the 
case of a few plants left for seed. To obtain fine and 
strong leaves the top is broken off the plant. The 
plants are cut in September, when the leaves have a 
yellowish tint and droop. They are then hung up on 
scaffolds in the barns for a few days to wilt and wither 
in the air, after which they are dried by artificial heat, 
with a temperature raised gradually up to 170° Fah., 
the drying being completed in four or five days. The 
tobacco at this stage is brittle and cannot be handled. 
The contents of the barn is then left till moist weather 
occurs, and then, by the admission of atmospheric 
air, the leaf blades by the moisture become soft and 
pliant. In this condition the leaves are stripped from 
the stems and sorted into qualities, such as "lugs," 
"firsts," and "seconds." These are made up into 
hands or small bundles of from six to twelve leaves 
each, and in this condition are ready for fermentation. 
They are then piled up on the floor to a height of 5 or 
6 feet. Within this stack a process of fermentation 
is set up and the temperature of the mass rises steadily 
till it reaches about 130° Fab. The pile is taken down 



from time to time and rebuilt, the tobacco from the top 
going to the bottom. In from three to five weeks the 
fermentation is carried out and the leaves have a uni- 
form brown color. It is then ready for shipping. The 
tobacco is bought by the manufacturer from the 
broker and comes packed in casks of about 1, 500 pounds 
weight. The hands of tobacco are packed in the casks 
in a circular form, the upper end of the leaves pointing 
to the center. The first operation is casing, which 
dampens the leaves and prepares them for the stripper. 
An expert is required for this operation, it being neces- 
sary to know by dipping the ends what quantity of 
water is required to moisten the leaves without injury. 
After dipping they are placed in an upright position 
in the casing frame and left to drain about an hour, 
when they are ready for stripping. The stripping is 
generally done by girls or boys, and is done by taking 
the ends of the leaves in one hand and with the other 
drawing out the stem. An expert stripper can remove 
the stems of about 150 pounds daily. After stripping, 
the leaves are packed in retainers. They are made of 
2 inch maple material, the sides of which are 20 inches 
in length and 14 inches in height and the ends 8 inches in 
width. They are held in place by means of an iron 
band running around the center. After they are filled 
•^ with tobacco leaves they 
are put into a press similar 
in shape to a copying press, 
where, by turning the 




screw, the tobacco is forced down into the retainer into a 
compact mass about 6 inches in height and width and 
about 20 inches in length. It is then taken out and put 
into the iron feeding box of the cutting machine. The 
machine is self -feeding and can be emptied in from 5 to 
10 minutes. The tobacco is forced or pushed through 
the box to the knife by means of a traveling screw. The 
screw is pushed forward by a feeding arm and a ratchet 
wheel which connects to an arm of the fly wheel by 
means of a circular rod, the upper end of which is at- 
tached to a regulation slide. At every revolution of the 
fly wheel, which makes 150 revolutions per minute, a dog 
which is connected to the feeding arm drops down in 
between the teeth of the ratchet wheel,at the same time 
pushing it forward, causing the screw which passes 
through the hub of the ratchet wheel to move ahead, 
which in turn forces the tobacco toward the knife. 
By shifting the regulating slide the knife can make 
from 50 to 300 cuts to the inch. The feeding box holds 
from 16 to 18 pounds. The cutting capacity of the 
machine is about 1,000 pounds daily. The tobacco, after 
pressing and cutting, is caked and has to be separated. 
This is done by steaming. A hollow zinc pan, about 
15 feet in length and about 5 feet in width, is suspended 
from the ceiling, about 150 to 200 pounds of tobacco is 
then placed upon it, and a steam pipe inserted into one 
end, the steam passing through and escaping out at 
the other, the heat of which causes the material to 
curl and loosen. For flavoring or saucing, sugar, lico- 
rice, and saltpeter are used. For separating the fine 



from the coarse tobacco, the material is passed through 
a number of brass sieves the meshes of which run from 
12 to 22 to the inch. The scraps are cut up into a ma- 
chine having two grooved rollers with cutting edges 
facing in opposite directions, forming a large number 
of rotary shears. About 500 pounds daily can be cut 
on this machine, it making about 125 revolutions per 
minute. The stem crusher consists of two 305 pound 
iron rollers, 3 feet in length and 18 inches in diameter, 
which revolves at the rate of 100 revolutions per minute, 
crushing the stems, if dry, into fine particles. The to- 
bacco leaves cost the manufacturer from 4 to 15 cents 
per pound. The revenue required by the government 
is 6 cents per pound on manufactured goods. From 
September 1, 1862, to June 30, 1892, 3,956,863,124 pounds 
of tobacco were raised in the United States. The 
revenues collected from the same amounted to the 
sum of 1573,757,358.53. The sketches were taken from 
the plant of Gr. B. Herbst, Jersey City, N. J. 

■ ■»<«>» — -— 

Aids to Iiongevlty. 
The philosopher may balance the advantages and 
disadvantages of long life, and may decide in favor of 
a short time of human existence. But it is clearly a 
prime part of the business of the physician to make 
life as long as possible, and as comfortable. There are 
two sorts of pressure which tend to shorten life — blood 
pressure within and atmospheric pressure without. 
This latter is a specially important factor in a humid 
climate like our own. In ad- 
vancing age the circulation 
of the blood and lymph tends 
to become slow, and the en- 
feebled heart finds its embar- 
rassments increased by this 
condition. Especially do the 
more vascular organs, such as 
the lungs, the liver, and the 
kidneys, put skids on the 
wheels of the blood circula- 
tion. Plainly, then, an im- 
portant condition of cardiac 
easement, and therefore of 
life prolongation, is the main- 
tenance of an uncongested 
state of lung, liver, and kid- 
ney. Thus are internal pres- 
sures relieved, and thus is 
cardiac energy conserved. Of 
almost equal importance, at 
any rate in Great Britain, is 
the question of atmospheric 
pressure and moisture to aged 
persons. Situations which 
are at once low-lying and 
damp give, of course, a maxi- 
m u m of atmo- 
spheric pressure. 
Such pressure 
weighs down at a 
single stroke bo- 
dy, mind, and life. 
The difference to 
aged persons be- 
tween living at 
the sea level and 
living five hun- 
dred feet above it, 
between living in 
a moist atmo- 
sphere and living 
in a dry one, is 
sometimes quite 
incalculable. Not 
seldom life may 
be lengthened by 
five or even ten 
years by living in 
an atmosphere which is both light and dry. These 
physiological considerations are commended to the 
aged and to the physician of the aged. While 
physiological explorers are busy in the laboratory, 
clinicians must not imagine that new discoveries can 
be applied in practice without constant and intelligent 
effort on their part. Knowledge, like freedom, " filters 
slowly down," but there is no objection to a little arti- 
ficial acceleration of the pace. — Hospital. 



Tbe Navies of England, France and Russia. 

The seventh yearly edition of the '' Aide Memoire de 
I'Offlcier de Marine," the compilers being M. Edouard 
Durassier, Chef de Bureau in the French Ministrj- of 
Marine, and M. Charles Valentino, late of the French 
Navy, and now a sous chef de bureau in the Ministry 
of Marine, gives the following statistics of the relative 
naval strength of France, Russia, and Great Britain : 



Prance. RoBsia. 

Armored Bhips 66 55 

TJnamiored BhipB 160 72 

Torpedo boatB «80 180 

Officers 2,887 1,573 

41,636 38,000 



Prance and 

RuBBia. 

181 

232 

410 

3,800 

79,636 



Great 

Britain. 

81 

280 

155 

8,803 

48,607 
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BECEKTLY PATENTED INVENTIONS. 
Englneerlne. 

Locomotive Exhaust Nozzlb.— John 

O'Neill, Plainview, III. This nozzle is adapted for 
ready application on all kinds of locomotlTes, is always 
nnder the full control of the engineer, and is designed to 
relieve the working parts of the locomotive of any back 
pressure. The nozzle casing is held on a stand pipe, 
and has a contracted outlet in which is a revolnble cat- 
off secnred to a shaft, the cntoff being actuated from the 
reversing shaft of the engine, so that no back pressure 
will take place in the cylinders, and at the same time 
the necessary draught will be given in the boiler flues. 



Railway Appliances. 

Signal and Switching Apparatus. 

—John D. Taylor, Chillicothe, Ohio. This invention 
provides an electrically controlled and operated mechan- 
ism to serve as alblock signal system, a switch operator 
and crossing signal, all controlled by the current, but so 
arranged as to give the danger signal in case of failure of 
the current. The improvement consists in the combina- 
tion of electric motors, semaphore-operating mechanism, 
controlling magnets, and switch-operating mechanism. 
The switch mechanism can be applied to transfer 
switches as well as to derailing switches, and the im- 
provement is applicable at the junction or crossing of 
any number of roads, it being impossible, with this im- 
provement, to give the right of way to trains on two 
roads at the same time through carelessness. 

Switch and Switch Operating Me- 

CHANIBK.— Joseph E. Down«, AUenport, Pa. This is a 
simple device, applicable to any kind of a train, and pro- 
viding means whereby a switch may be set from the 
train, either for the main line or for a siding, while the 
train is moving, even at a high speed. Centrally of the 
switch rails is pivoted a shifting block with concave 
side faces, and there is an operative connection between 
the rails and the block, while the trip mechanism on the 
engine or other part of the train has projections adapted 
to engage the shifting blocks on either of their sides, 
such mechanism being conveniently operated by one on 
the train. 



mecbanlcal. 

Pelt Tightener.— George H. Han- 
son, Ellsworth, Iowa. According to this improvement a 
tightening pulley is located at one|side of and|beyond.the 
adjusting mechanism, BO that the pulley may be applied to 
either the outer or inner face of the belt. The pulley is 
held on an axle fitted in a socket of the adjusting bar, the 
axle standing at right angles to the bar, and the latter ex- 
tending outward some distance beyond the plane of the 
standards projecting from a base plate. The tightener 
may be placed at any desired angle to a support. 



Asrlcnltnral. 

HaRTESTER.— Bennett Osgood, Pen- 
der, NebniskaCMarthaJ. Osgood, administratrix). This 
is an improvement in machines which cut, gather, and 
bind grain, forming it into a shock before discharging it 
from the machine, the invention providing for the simple 
construction and automatic operation of the cutting, bind- 
ing, and bundle carrier devices. The cut grain falls onto 
a carrier and is taken under a presser hood whose project- 
ing arms gather a sufficient quantity to form a bundle, 
which is tied by a binder mechanism, when the bundle is 
moved by sweeps to a bundle carrier and thrown into a 
shock frame, which, when sufflcientiy filled to form a 
shock, is lowered, and the shock passed out in an upright 
position. 

Thrasher and Separator. —Daniel 

S. Geiser, Waynesborongh, Pa. This invention relates to 
machines in which the straw and grain are discharged 
into revolving screening^dmms, the construction being 
simplified and cheapened by dispensing with compUcated 
mechanisms, the improved machine effectively and eco- 
nomically separating the grain and straw. In a revolving 
inclined drum are internal spiral-edged rlbsi while fingers 
or combs are so arranged and cormected with the cylin- 
der of the thrasher that when fed internally with mixed 
straw and grain the revolving action of the drum moves 
the straw forward and on the spiral-rings, while the grain 
setUes and passes off through the open faces between the 
ribs to the winnowing devices, which have carrying fin- 
gers and separating combs. 

Seed Planter or Guano Distribu- 
ter.— John p. Allen, Sr., Dawson, Ga. This machine 
delivers cotton seed, com, peas, ete, and gnano or other 
fine fertilizers, uniformly in drills, and in greater or less 
quantities, as desired. It is an improvement on a former 
invention of the same inventor, providing means for the 
convenient control of the distribution of seed and fertil- 
izer, and for such construction of the covering plows that 
they will snrmonnt an obstacle met with and automatically 
return to their normal or covering position. These plows 
may also be readily thrown out of contact with the 
ground when desired. 

Hog Sty and Feed Trough.— Albert 

Auchly, Montgomery City, Mo. This sty is a walled 
structure witbj intermediate partition, there being double, 
folding pendent doors at one side of the partition on the 
rear wall of the sty, with swinging and folding doors on 
the other side of the partition, means to retain the doors 
upwardly folded, and a runway below the doors along 
the rear of the sty, while connected with the floor is 
a trough adapted to receive rocking adjustment, afford- 
ing means for the safe feeding from the same trough of 
a litter of small pigs at the side of the parent sow, pre- 
venting waste of food or the entrance of the pigs within 
the trough. 

Cow Stall. — Joseph Ardron, Man- 
dan, North Dakota. This invention provides simple 
means designed to prevent the fonling of the bedding in 
cow stalls, a presser piece being arranged to contact with 
the backbone of the cow when it arches its spine, causing 
the cow at such times to step backward, thereby pre- 
venting the floor or bedding or the animal from becom- 
ing fouled. 

Feed Box. — John H. Denison, Maquon, 
m. This box is preferably made of metal, and is di- 



vided by a partition into a feeding and a storage com- 
partment, the partition having a gated opening near its 
bottom, while a lid covers the storage compartment. 
Within the storage compartment is a screen for auto- 
matically screening the grain or feed when necessary. 

Sprat Nozzle.— Charles Hood, Puyal- 

lup, WashmgtotL This nozzle is adapted to spray 
plants, trees, etc., with liquid poison, the device afford- 
ing an exceedingly fine spray or fog, having more force 
than the ordinary spray, while the cleaning of the nozzle 
when stopped up is readily effected. The nozzle has no 
ontside attachments likely to catch on vines or shrub- 
bery, and may readily be converted into a sprinkler. 

Chicken Brooder. —John C. NichoUs, 

BlneMoimd, HI. In this brooder fresh air only is sup- 
plied to the brood chamber, and the bottom is gentiy 
warmed, while a greater portion of the heat comes from 
above. The brood chamber has a removable bottom 
covered with sand, so that it may be readily cleaned, and 
there are mns at each side of the chamber. 



miscellaneons. 

Fire Extinguisher and Alarm.— 

James C. Morton, Washington, N. C, and Edward B. 
Freeman, Norfolk, Ya. This is a combination apparatus 
more particularly adapted for use in connection with 
lumber driers or kilns, which are, according to this in- 
vention, equipped with flood pipes connected with a 
suitable source of water or steam supply, or both, and 
with mechanism adapted to open the proper valves in 
case of fire. The draught or stack flues will be at the 
same time antomatically closed, and an alarm sounded 
by a whistle or gong. 

Windmill. — Myron H. Richardson, 

Windom, Kansas . This is a strong, simple and light 
machine, designed to afford a great deal of power in 
proportion to its size. It is readily thrown into and out 
of gear, in the latter case affording very littie resistance 
to the wind. A governor actuated by the centrifngal 
force of the main shaft and wheel operates to make the 
wheel turn at a uniform rate of speed without regard to 
the force of the wind. 

Spirit Level.— Erik Olson, Neihart, 

Montana. According to this invention a disk or wheel 
is secnred to the stock, and around the hub of the disk on 
opposite sides of the web are cylindrical tubes contain- 
ing spirit or mercury, and having a bubble to indicate 
on a graduation on a ring held against the corresponding 
face of the web. The graduation on each of the ring6.1is 
formed on concentric circles, the lower half indicating 
degrees and subdivisions, and the upper half bevels, cuts, 
and pitches, corresponding to the degree indicated by the 
babble on changing the position of the stock. 

Hook for Miner's Buckets, etc— 

George W. McMillan, Hurleton, Cal. The shank of this 
hook has a spring-controlled tongue adapted for locking 
engagement with the hook, while a latch pivoted to and 
pendent from the tongue is in constant engagement with 
the hook, serving to maintain the tongue in locked or 
closed position, and protecting the spring of the tongue. 
Should a bucket carried by the hook strike an obstruc- 
tion, the bail would only be forced into better locking 
engagement with the hook. The device is very simple, 
strong and inexpensive. 

Wire Reel. — John A. List, Bartelso, 

m. This is a simple form of reel for mounting on a 
wagon or other vehicle, for winding or unreeling wire in 
the construction of a fence, and its construction is such 
that the wire may, by means of a gnide arm, and without 
possible injury to the operator, be directed across the 
face of the reel to cause It to wind at either end or at the 
center of the reel, as required. 

Account Keeping Apparatus. — 

Samuel B. Boylan, Armour, South Dakota. This ap- 
paratus is designed to obviate the necessity of keeping 
the ordinary account books, as day-book, ledger, etc., 
providing instead a convenient method of keeping 
original entries upon tickets m envelopes, and sommar- 
ized on the envelopes, to be filed for ready reference. 
The apparatus provides a two-part case, with removable 
cover and body portion open at one end, spring catches 
securing the parts together, and there being in the body 
portion guide rails, on which slides a follower having 
flanges or guides, by means of which the envelopes and 
tickets may be readily kept in order, but be always ac- 
cessible. 

Easel. — Hattie F. Beecher, Port 

Townsend, Washington. This device may be used as a 
drawing table, but is especially adapted for workers in 
water colors The table proper may be adjusted at any 
desired angle, so that the colors applied will flow with 
greater or less rapidity, and the table is also adjustable 
vertically, while the pallets and brush holders are so con- 
nected with it as to be simultaneously adjusted, as re- 
quired for the convenience of the artist, whether sitting 
or Btandmg. The pallets and brush holders are so 
mounted on the table supports as to be adapted to re- 
volve, thus being always in convenient proximity to the 
table and the artist. 

Curtain. ^ Joseph Darling, Baldwin, 

Pa. Combined with the roller, operating cords and 
guides, is a bracket having a main plate at the inner ends 
of which are upwardly and downwardly projecting arms 
to which the operating cord is connected, and having at 
its ontward end a lug with a seat for the roller stud, and 
devices f orlocking the stud in the seat. The construe 
tion and arrangement of parts permits of the extension 
of the curtain outwardly beyond the operating cords, to 
folly cover the window, a double crank lever also en- 
abling the operating cord to exert leverage to sustain the 
bracket and curtain in position. 

Portable Folding Seat.— James R. 

K. Morford, La Harpe, 111. This is a device which, 
when not needed, may be slid as an envelope upon a 
folded umbrella, in which way it may be carried about, 
affording a temporary seat for one desiring to rest for a 
time in the open air. It consists of a tapered hollow 
standard, to the top edge of which are hinged seat bars 
adapted to fold across each other and project beyond the 
standard, there being a spring catch adapted to interlock 
with one seat bar. 



Lamp. — Franz Gedies and Carl 

Schnnke, Berlin, Germany. This is an adjustable lamp 
adapted to be readily brought into any desired convenient 
position to facilitate working or reading. The lamp- 
carrying tubular arm of a vertical standard adapted to 
be readily clamped to a table or other snpport has a 
longitudinal projecting rod, on the outer end of which is 
a vertically adjustable arm to which is secured the base 
of the lamp, whereby the several adjustments are readily 
effected. 

Ice Cream Freezer.- James S. Stid- 

ham, Floyd, Texas. According to this improvement the 
refrigerating box, arranged to be revolved by a crank, has 
in its several sides openings to receive elongated cream 
cups, the latter being so arranged as to form a lining 
within the ice box, and so that every cup will be exposed 
throughout its length to the action of the ice. After the 
cream or ices are frozen they may be preserved for qnlte 
a time without replenishing the ice. 

Sash Balance. — Valentine Sehirmer, 

New York City. This improvement is adapted for win- 
dow frames of different dimensions, being capable of 
convenient adjQstment for increase intensional force of 
its spring, and adapted to receive a locking adjustment 
to retain the coiled spring from relaxing when the 
balance is prepared to receive and sustain a window 
sash. A novel mechanism is provided to permit the free 
introdnction and removal of the sash, and effect a work- 
ing cormection between the eash and counterbalancing 
devices. With this attachment no chains, pulleys, or 
weights are needed, and a sash fastener is not required, 
as the sash may be readily locked in any desired posi- 
tion. The sash may also be arranged to swing inwardly, 
to facilitate cleaning. 

Surgical Chair.— Oskar Baruch, Ber- 
lin, Germany. The seat of this chair has an articulated 
connection with the frame, to be capable of up and down 
movement, while the back is supported on the upper part 
of the frame and slides longitudinally, being capable of 
assuming various angular positions in relation to the 
seat. The several parts are convenientiy adjustable, so 
that the patientmay be placed in any required position 
for the surgical operation. 

Foot Rest for Bicycles.— Milton W. 

Smith, Long Island City, N. Y. A toothed plate is, ac- 
cording to this invention, fastened to a clamp which is 
vertically adjustable on the bicycle fork, while a swing- 
ing arm having a hub jonmaled on the face of the 
toothed plate is provided with teeth to engage the teeth 
of the plate, there being means for fastening the hub to 
the toothed plate and a foot rest on the outer end of the 
arm. The rest may be adjusted vertically in the usual 
way, and may also be adjusted to and from the rider, to 
bring it into desired position for an easy rest. 

Design for Door Pull, etc.— Charles 

Sotscheck, New York City. A stem-like flgnre simulat- 
ing an oak leaf projects from each end of this plate, and 
the stem-like figures are also entwined with coils, the flat 
plate of the pull having at its side edges scroll-like figures. 
Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, tiUe of invention, and date 
of thi9 paper. 



NEW BOOKS AND PUBLICATIONS. 

A History of Mathematics. By 
Florian Cajori. New York and Lon- 
don : Macmillan & Co. 1894. Pp. 
xiv, 422. Price $3.50. 
We have nothing but commendation to bestow npon 
Professor Cajori's history. On the tiUe page he gives a 
quotation from Professor Glaisher to the effect that no 
subject loses more than mathematics by any attempt to 
disassociate it from its history. The science in itself 
often seems dry, but when its history is brought together 
and put into the excellent shape in which we find it in 
the present work, what seems to the layman a dry skele- 
ton is clothed with a most attractive form. The work 
is naturally largely biographical, telling of the work of 
each investigator in turn, and of their various disputes 
and counter theories. 

A Pocket Book of Marine Engineer- 
ing Rules and Tables. By A. E. 
Seaton and H. M. Rounthwaite. 
London: Charles Griffin & Company. 
New York : D. Van Nostrand Com- 
pany. 1894. Price $3. 
The tifle of this book, which we have given somewhat 
fully ,'explains sufflcientiy its scope. When we state that 
it is very attractively printed, illustrated as required, con- 
tains an index and excellent table of contents, and is 
elucidated by 127 separate tables, we think enough has 
been said to show how valuable it will be found by the 
working engineer. It is bonnd in flexible leather with 
rounded comers, so as to present a very workmanlike 
appearance, suggesting utility to the practical marine en- 
gineer. 

The World's Congress of Religions. 
Edited by C. M. Stevens, with an in- 
troduction and review by Rev. H. 
W. Thomas. Chicago : Laird & Lee. 
1894. Pp. 363. Price 50 cents. 

This book claims to be a complete and concise history 
of the world's congress of religions held at Chicago. It 
contains extracts from the various addresses delivered 
there and contains portraits of some of the participants. 

Elements of Synthetic Solid Geome- 
try. By N. F. Dupuis. New York 
and London : Macmillan & Co. 1893. 
Pp. xii, 239. Price $1.60. 
This exceedingly well treated and well made book is 

iutended by the author as a ccntinnation or sequel to his 

work on plane geometry. 

Guide to the Study of Common 
Plants : An Introduction to 
Botany. By Volney M. Spalding. 
Boston : D. C. Heath & Co. 1894. 
Pp. xxiii, 246. Price 85 cents. 

This excellent and interesting work is designed for the 
use of advanced schools. It treats of modem botany by 
modem methods, so that a peculiar life and aspect of 
reality is given to the Bubject»,the work reading not at all 



liketheold type, dry botanies, bntby snggestion and the 
use of the induction method awakening the interest of 
the students. It covers very interesting ground and is so 
written that it can be read almost as a literary work, 
while it may also be employed as a text book pure and 
simple. 

A Treatise on the Kinetic Theory 
OF Gases. By Henry William Wat- 
son. Oxford : Clarendon Press. 1893. 
Pp. xiv, 87. Price $1. No index. 

The author states that his object in his treatise is to 
make the existingstateof the theory more widely known, 
in the hope that mathematicians may be induced to turn 
their attention to the theory, and thus remove, if possi- 
ble, the obetractions remaining in the way of its com- 
pleted establishment. The work is very mathematical in 
treatment and will prove a valuable contribution to this 
branch of physics. 

Helical Gears: A Practical 
Treatise. By a Foreman Pattern 
Maker. New York : Macmillan & 
Co. 1894. Pp. XV, 127. Price $2. 

The authorbelieves that this is the first work on the 
snbjectwhich has ever yet appeared written by one who 
claims to be a pattern maker. It is fully illustrated by 
clear and demonstrative cuts, so that an exceedingly 
practical aspect is given to the treatise. Itf onus a valu- 
able addition to the literature of foundry and machine 
work, which has received so much attention during the 
last few years. 

Practical Work in Heat. By W. G. 
Woollcombe, M.A. Oxford : Claren- 
don Press. New York : Macmillan 
& Co. 1893. 12mo. Pp. 61. Illus- 
trated. Cloth. Price $1. 

A college text book using mathematics freely. Thede- 
scription of experiments, to which the entire work is de- 
voted, is very clear, and doubtless the book will prove of 
value for use in connection with any standard work on 
physics. 

^^Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Muira & Co., 361 Broadway, New York. 



SCIENTIFIC AMERICAN 

BU ILD I NO EDITION. 

APRII,, 1894.-(No. 102.) 

TABLE OP CONTENTS. 

1. Elegant plate in colors showing a handsome colonial 

residence just completed at Ashbourne, Pa, for 
Charles Salmon, Esq. Two perspective views and 
floor plans. Cost complete SHiSOO. Frank R. 
Watson, Esq., Philadelphia, Pa., architect An 
elegant design. 

2. Plate in colors of a Chicago dwelling designed for an 

architect's home, and recently completed at Morgan 
Park, Chicago, HI. Two perspective views and 
floor plans. Cost $4,800 complete. Mr. H. H. 
Waterman, architect, Chicago, Bl. 

3. Two perspective views, interior view and floor plans 

of the elegant residence of Judge Horace Russell 
recenUy completed at Southampton, Long Island. 
Mr. Brace Price, New York City, architect An ad- 
mirable design in the colonial style of architecture. 

4. An English cottage atBuenaPark, Chicago, HI. Two 

perspective views and floor plans. Mr. James 
Gamble Rogers, Chicago, ni., architect A nnique 
design in the Gothic style of archltectnre. 

5. A residence at Southport, Corm. Two perspective 

views and floor plans. A picturesque design in 
the modem colonial style of architecture. Mr. W. 
W. Kent, New York City, architect 

6. A cottage at Freeport, Long Island, erected at a cost 

of $2,600 complete. Perspective view and floor 
plan. A unique design. Mr. W. Eaynor, Free- 
port, L. I., architect. 

7. A residence at Rogers Park, 111. Two perspective 

views and floor plans. Cost $3,948 complete. An 
attractive design. Mr. C. W. Melin, Chicago, 111., 
architect. 

8. Two perspective views and floor plans of a dwelling 

renUy erected at Rogers Park, HI., at a cost of 
$3,730 complete. A nniqne design. Mr. Robert 
Rae, Jr., Chicago, HI., architect 

9. A cottage at Morgan Park, Hi., 'erected at a cost of 

$2,968 complete. Two perspective views and floor 
plans. An attractive design, treated in the English 
cottage style of architecture. Mr. H. H. Waterman, 
Chicago, HI., architect 

10. The new St James M. E. Chnrch at Kingston, N. Y. 
Perspective and plans. Architects, Messrs. Weary 
& Kramer, of New York City and Akron, Ohio. 
Estimated cost, $70,000. Style of architecture, 
Romanesque. 

11. Miscellaneous Contents : Vibrations of tall buildings. 

—Artificial stone.— A simple and efficient dumb- 
waiter, illustrated.— An improved woodworking 
machine, illustrated.— The New Era electrical gas 
burner, illustrated.— P. & B. Ruberoid roofing, 
sheathing papers, and paints.— Improved wood- 
working machine, illustrated.— Foot power mortie- 
ing machine, illustrated.— A large sheet mefal ceil- 
ing, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2£0 a year. Single copies, 
26 cents. Forty large quarto pages, equal to about 
two himdred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of AncHrTEC- 
TtJBE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the' most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fnllness, Richness, Cheapness, and Convenience 
of this work have won for it the Laboest CiEcin,ATT0N 
of any Architectural Publication in the world. Sold b^ 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York, 
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for each insertion : about eight words to a line. Adver- 
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" U. S." metal poliBb. Indianapolis. Samples free. 
For Sale-Patent No. 406.517. G. R. Chittenden, Men- 
don, 111. 

Handle tumint? machinery. Trevor Mfg. Co., Lock- 
port, N. T. 

Air compressors for every possible duty. Clayton Air 
Compressor Works, 26 Cortlandt Street. New York. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Nicbel-in-slot machines perfected and manufactured 
Electrical supplies, Waite Mfg. Co., Bridgeport, Conn. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irrin Van Wie, Syracuse, N. Y. 

Screw machines, milling machines, and drill presses. 
The aarrin Mach. Co., Lai(;ht and Canal Sts., New York. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

The best hook for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. ^ ; Munn & Co., publishers, 361 Broadway, N. T. 

Competent persons who desire agencies for a new 
popular hook, of ready sale, with handsome profit, may 
apply to Mnim & Co., Scientific American office. 361 
Broadway, New York. 

The Fulton Foundry and Machine Works. No. 21 Pui^ 
man St., Brooklyn, N. Y., have resumed operations in all 
their departments, and request a renewal of custom 
from former patrons. E. B. Willcox. 

Wanted, Bridge Salesmen— one for each State In the 
Union, competent to make sales of bridges and super- 
intend erection when necessary. Address, stating age, 
experience, salary expected, etc., L. B. 1107, Chicago, 111. 

To Manufactvarers and Importers.— A man of energy 
and business qualifications, who has been In the hotel 
business for twenty years, intends establishing. In a live 
andgrowingcity of over 100.000 inhabitants, an agency 
for several lines of trade which will not conflict. Cor- 
respondence solicited from manufacturers, importers, 
and jobbers. Satisfactory references or bond will be 
given. Address M. A. B., Ill Liberty St., New York. 

(7~Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway. 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention vnil be paid thereto. Tms is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some anfiwers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department eacn must take his torn. 

Buyers wishing to purchase an^ article not advertased 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(5927) Littleton asks the correct solu- 
tion to " tiie reason that a top stands up while spinning. " 
A. Gyroscopic force is the cause. A rotating body 
always tends to rotate about the axis giving tiie highest 
moment of inertia. The mathematical investigation is 
difficult. If you consider that a high moment of inertia 
means high centrifugal force, yon can reach some concep- 
tion of the subject. 

(5928) S. S. Gr. asks what quicksilver is 
and what it is used for. A. Quicksilver is a metal that 
is fluid at ordinary temperatures. It is solid and ductile 
when frozen. 2. And is there any fluid that can be per- 
manently monetized ? A. No. 3. How can I make a 
good battery out of carbon sticks, trimmings of the 
electric light ? A. If the carbons are copper, the copper 
should be removed by means of nitric acid, and the 
carbons washed and dried. The upper ends of the car- 
bons are to be heated sufficiently to melt paraffine. 
Paraffine is applied to the ends and allowed to 
saturate them for a distance of about an inch. Upon 
these saturated ends of the carbons are cast lead 
caps. Use about 8 or 10 rods to eachbatteryand connect 
the carbons to the wire. Insert the rods in a glass or 
glazed earthenware vessel. They should be arranged in 
the outer part of the vessel, and in the center of the 
series of carbon rods insert an amalgamated zinc rod or 
plate. The cell used in this battery is the bichromate 
formed by making a saturated solution of bichromate of 
soda in water, and slowly adding to it one-flfth its weight 
of commercial sulphuric acid. It is used in the manufac- 
turing of thermometers and barometers, in silvering 
looking glasses, in amalgamating precious metals in min- 
ing. Also for mercurial air pumps and in batteries. 
Its salts are used in medicine and in the arts. 4. What 
makesacompass needle stand northand south ? A. The 
earth may be considered a great m^net, having north 
and south poles. It acts upon a magnetized needle in 
the same manner as any magnet. 5. What would be a 
goodworkforme toget on electrometallurgy? "Elec- 
tro-Deposition of Metals," by A. W. Watt, price $3.50. 

(5929) L. D. Gr. asks : 1. What is the 
smallest size boiler that will, in the most economical 
way and without noise, raise the temperature of 40,000 
gallons of sea water &om about 40^ to 70° and keep it 
at tliat temperature, notwithstanding 10,000 gallons of 
water are pumped in and ont eveiy twenty-four hours? 
The sides and bottom of the tank to be bricked and ce- 



mented, and the whole inclosed in a brick building. A. 
Ton will require a twenty horse power boiler to heat the 
40,000 gallons In a day or a 10 horse power boiler to heat 
in two days and keepnp the supply. The only way with- 
out noise is to connect the top and bottom of the boiler 
directly to the tank in the same manner as a kitchen hot 
water boiler, and heat by circulating the water. 2. How 
does aluminum rank as an electrical conductor ? A. The 
electric conductivity of aluminum is 0-51, copper I'OO, or 
d"83, silver I'OO. 3. Can either temporary or permanent 
magnet be made out of aluminum? If not, what percent- 
age of iron or steel would be necessary to use with it ? 
A. Aluminum is very feebly magnetic. Have no data as 
to alloys. It will probably decrease the efficiency of iron 
or steel in magnetic force. 4. Does electricity travel 
on the exterior or center of a conductor ? A. Electricity 
is supposed to travel on the surface of metals. 5. Is 
there any difference in the resistance between bare cop- 
per wire and either annealed iron, lead, or steel wire, each 
of the last three to be heavily plated, and of the same 
size as the copper wire? If so, how do they compare, 
also in cost ? A. There is probably no perceptible differ- 
ence in the conductivity of a solid copper wire and any 
other metal heavily plated with copper. We judge that 
the plated wire will cost more than solid copper wire. 
6. Where can I get a catalogue of amateurs^ chemical ap- 
paratus ? A. Address Eimer & Amend, New York, for 
chemical apparatus. 

(5930) W. D. F. asks: 1. Is a license 

that has been issued to an engineer in Missouri good for 
this State ? A. No, unless issued by a United States in- 
spector, when it is good for the district 2. Where shall 
I apply to obtain an engineer's license, either flrst or 
second class, and what are the necessary requisites ? A. 
If a marine license, apply to United States inspector at 
Chicago. If for stationary engine, apply to local inspec- 
tors where inspection laws are in force. Otherwise no 
license is required. 3. Do I need a different license to 
mn a locomotive from a steamboat, or to mn a stationary 
engine ? A. Where a license is required, the kind of en- 
gine is specifled. 4. What are the best books for an en- 
gineer to study for good solid information on steam ? A. 
Among the many excellent works on steam engineering 
in our catalogue, which we mail free, are " Locomotive 
Engine Running and Management, "by Sinclair, $2; "Lo- 
comotive Catechism," by Grimshaw $2 ; A larger cate- 
chism, by Forney,^; "Stationary Engine Driving," by 
Reynolds, $1.75; "The Modem Steam Engine," by 
Colyer, $5; "The Triple Expansion Engine,'' by Win- 
gate, $1; ^'Marine Engines, Boilers, and Propellers," 
by Edwards, $5; "Manual of Marine Engineering," by 
Seaton, $5, by mail. 5. Is the examination for a second 
class license difficult, that is, will it involve technical 
points not easily understood bj' experience and not book 
knowledge ? A. You will require some experience, to- 
gether with a study of the catechism and familiarity with 
engineering names, to give you a passable license. 

(5931) R. W. asks : 1. Will a tank of 

water empty as fast through a simple hole in the bottom 
of the tank one inch in diameter as through another hole 
in bottom of the same diameter with 20 feet of pipe at- 
tached perpendicularly of exactly the same area as hole? 
jl. The tank will empty fastest through the 1 inch pipe by 
the force of gravity through the additional head. 2. Will 
a basin at the top of a perpendicular pipe with only J^ 
inch opening into 2 inch pipe discharge as quickly as if the 
discharge pipe was all J^ inch, both pipes open at bottom ? 
A. The ba^ will empty fastest through the J^ inch pipe 
for the above reason. The stream is broken in the 2 inch 
pipe and has very little pull due to gravity as in the solid 
column of the % inch pipe. 3. Wiil a tank empty more 
quickly through the same opening 1 foot from the ground 
than if it was raised 6 feet, free discharge in both cases ? 
A. The difference in Erravlty is too small in a difference 
of feet. In elevation to be observed, although there is a 
difference in favor of the lower position. 

(5932) C. A. W. writes: 1. I have a shunt- 
wound dynamo which gives 10 volts and 43 amperes, 
which it was built for. Can I reduce it in any way so it 
can be used for nickel plating ? I mean, connect it with 
bath, so I can reduce the current down to say 1 to 4 volts, 
and still have current enou^ to nickel plate with in a 
bath of about 20 gallons. I have tried it with reduced 
speed, but the minute I connect the bath up the current 
nms down to nothing. A. It is possible by changing the 
strength of yourfleld to plate small articles with your dy- 
namo; hut it will be at a great disadvantage. It should 
be rewound. If you try to use it without rewinding, 
work your system by ampere meter, not by volt meter. 
2. What voltage and current is required for nickel plat- 
ing ? A. At starling, use O'l ampere per square inch of 
electrode, at 5 voiti. Reduce 0-02 ampere at 2 volts. 3. 
What battery would plate well ? A. A large plunge, or, 
better, porous cup bichromate battery. For plating dy- 
namo, we refer you to our Supplembnt, Nob. 790 and 
793. 

(5933) R. W. says: Will you kindly 
print in your " Notes and Queries " column a formula for 
writing fluid ? A. 1. Black Writing Fluid.— Digest »4 
pound logwood in flne chips for twelve hours in 3 pints 
boiling water, then simmer down gently to 1 quart, care- 
fully avoiding dust, grease, and smoke. When cold, de- 
cant the decoction and dissolve in it by agitation 20 grains 
yellow chromate of potash ; it will then be flt for use. 2. 
Blue Writing Fluid (Mohr).— Pure Prussian blue, 9 parts; 
oxalic acid, IJ^ parts. Triturate to a smooth paste with 

dittle water. Dilute with sufficient soft water to make 
it fluid. 

(5934) W. C. V. asks: 1 Will the elec- 
tric motors described in No. 641, SCIBNTIFIC AXSBICAX 
Supplement, develop as much power from a given bat- 
tery as any kind of motor manufactured? A. No; this 
is designed as a simply constnicted motor, and is not 
sapposed to give the highest efficiency. 2. Do the motors 
that have compound widening develop greater power 
than others ? A. The efficiency of a motor is indepen- 
dent of this. 3. Is it more economical to use a primary 
battery directly with a motor or to charge a secondary 
battery with a primary aAd then use the secondary bat- 
tery with the motor where it is only necessary to ns^ a 
motor a few hours at a time ? A. It is better to lue the 
primary battery directly. 

(5935) M. S. P. asks : Will two cells of 
storage battery be sufficient to run the motor described in 
SuppLSMBNT, No.641, each;cell having six plates, 8 by 10; 



also if the same cells can be formed and charged by using 
4 cells of gravity battery to one of stoiage battery ? A. 
Yes. For charging use at least 5 gravity cells. The 
charging with them will be very slow. 

(5936) G. F. H. asks : Why is it that the 
wire with which an electric light (incandescent) is sus- 
pended is made up of two insulated bunches of very flne 
wires, of about 15 wires in a bunch ? Would not two 
solid wires of same size as each bunch be just as good ? 
A. The construction is adopted to secure flexibility. 
Solid wires would be just as good otherwise. 

(5937) A. E. S. writes : 1. In the office 
where I work there is a slow-moving belt, which when 
running is charged with electricity, so that I can draw 
Sparks from it with my knuckles. I out of curiosity 
placed the bulb of an incandescent electric light near it 
To my surprise I had the northern lights in miniature, 
but when I placed the light back in the socket it imme- 
diately burned out; still, when placed back near the belt, 
the same phenomena would occur. A. The phenomena 
displayed by the incandescent lamp have no connection 
with the presence or absence of the carbon. 2. If black 
is the absence of color, what is the color of a small quan- 
tity of air ? A. Black is better deflned as the absence of 
light. Air is without color or transparent in small 
quantity. 

(5938) R. E. W. asks : 1. Will cotton- 
covered wire (No. 34) answer nearly as well as silk-cov- 
ered for a small induction cell ? A. Yes. 2. Would 
best quality tool steel be flne enough to make the com- 
pound magnet in Bell telephone receiver ? A. Tool steel 
\^ ill answer very well. Shear steel is better. 3. I have a 
Kidder magneto machine which does not generate as 
powerful a current as when it was new. Is there any 
way to increase the current ? A. Better send the machine 
to the manufacturers. Without a personal examination 
of it we will be unable to suggest any remedy for the 
difficulty. 4. Will No. 12 galvanized iron wire be the right 
kind for a two or three mile telephone line ? A. Yes. 



TO INVENTORS. 

An experience of forty-tour years, and the preparation 
of more than one bundred thousand applications for Pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
^nopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way. New York. 



INDEX OF INVENTIONS 

For tvhich Letter* Patent of the 
United Statea vrere Granted 

March 27, 1894, 

4IVD BACH BEARING THAT DATE. 

[See note at end of llBt about copies of these patents.] 

Acid, making concentrated nitric, H. A. Frascb.. 517,098 

Adding apparatus. K. B. Wlberg 517,319 

Adding machine, W. K. Nicbols 617,291 

Adding, subtracting, and recording machine, W. 

W.Hopkins 517,383 

Airbrake apparatus, J. B. Stewart 517,350 

Air forcing apparatus. B. P. Evans 517,039 

Anchor box, H. A. Qoetz 517,186 

Annealing and hardening steei rods or wire, C. 

W. Blfdt 517.020 

Apparel hanger, wearing, G. Buch 517,325 

Asphalt rock, machine for crushing and grinding, 

J. H. Tahler 517,311 

Awning, C. Leclercq 517,346 

Axle, Tchicle, Q. H. Westinghouse 517,203 

Baby walker, Bradish & Wilcox 517,403 

Bag. Bee Traveling bag. 

Bank, pocket savings, N. A. Shlgon 517475 

Barometer, compound trl-llquid, O. H. Wood- 
worth 617,089 

Barrel flUer, G. R. Babbitt 617,136 

Barrel washer. F. B. Anderson 517,091 

Barrels to stocks, detachably securing, A. Bur- 
gess 517,024 

Batteries, apparatus for supplying or removing 

storage, W. E. Worthen 617,134 

Battery. See Secondary battery. 

Bearing, vehicle ball. D. Pettlt 617,235 

Bed, combination folding, E. E. Murphy 517, 7 

Bedstead, H. Earp 517,280 

Beer, method of and apparatus foreztracting air 

from. J. Hunt 517,161 

Bell, B. D. Rockwell 517,3!6 

Bell, bicycle, R. H. Charles 517,026 

Bench dog, C. A. Wayland 517,317 

Bicycle adjusting device, J. H. Prince 617,294 

Bicycle speed gearing, A. D. Pringle 517,063 

Bicycles, etc., driving mechanism for, Allen & 

Parker 617,373 

Blower or force pump, rotary pressure, J. & God- 
frey 617,273 

Boiler. See Steam boiler. 

Boiler tubes, etc, protecting ends of, H. Wigge.. 517372 

Bolt cutter, M. D. Luehrs 517.284 

Book, check, I. B. Alter 517,323 

Book, duplicating check, J. Oldfleld 517,359 

Book support, ex. Work 517.256 

Book, wan, J. B. Nash 517,123 

BBt or shoe stretcher, L. B. Cobb 617,210 

Box. See Bread or cake box. 
Brake. See Car brake. 

Brake-actuating mechanism, T. Conway 617,112 

Bread or cake box, J. M. Wheat 517,085 

Bubble blower, P. D. Horton 517,118 

Bung closure, E. Bazlehurst 517 J60 

Burner. See Hydrocarbon burner. Oil burner. 

Vapor burner. 
Cable conveyers, etc., coupling for, M. Garland.... 517,338 

Calculating apparatus, P. Soulier 517,.108 

Calipergauge, C. B. Billings 517,208 

Calipers, J. Randa 517,066 

Calipers, micrometer, J. D. Sloane 517,073 

Camera tripod or support, E. W. Perry, Jr 617.360 

Can opener. G. L. Donovan 517,268 

Canceling machine, card, A. A. Low £-17,051 

Cane fabrics, device for weavlngdiagonalstrands 

into, al.Warfleld 617,082 

Cane, nm brella. R. Waples, Jr 517,315 

Canteen, M. Lara 617,108 

Car brake, L. H. Cole 517,212 

Car brake adjuster, J. W. Winters 617,088 

Car brake staff ratchet, A D. Gerbig 617,406 

Car buffing mechanism, H. 0. Buhoup 517,378 

Car coupling, J. D. Locke 517,389 

Car coupling, C. W. Patton 517,089 

Car coupling, A. W. Van Dorston 517,178, 617,179 

Car draught rigging, A. B. Mitchell 617,145, 617.146 

Car, mall or express, W. D. Patterson 517,234 

Car safety guard, open,rw. H. Hart 617,339 

Car sanding device. C. E. Holbert 617,044 

Carburetor, J. W.Lambert 517,344 

Carrier. See Elevated carrier. 

Carrier apparatus, J. R. Pollock 517,292 

Case. See Packing case. Showcase. 

Casks, pitching , L. Wagner 617,400 

Casting crucible steel ingots, E. Smith 617,197 

(lasting machine, type, H. Helnebach 517,340 

Castings, mould for making, N. D. Bailey 617,205 

Centrifugal separator, C. H. Scharar 517,363 

Chair. See Hanging or swinging chair. 

Chair brace, D. L. Trexler 617,313 

Check hook, W. R. Moore 617,121 

Chimney top, ventilated, J. P. Splvey 517,309 

Circuit closer. C. E. Alien 517,401 

Clamp. See Hose coupling clamp. Testing ma- 
chine clam p. 

Coffee making machine, List & Smith 517,283 

Ootn receiving apparatus, C. C. Clawson 517,094 



Coin receptacle, H. Russell 517,0n 

Collar and hame, horse, O.K. Bill 617,021 

Commode, D. H. Murphy fr) 11,410 

Compass deviations, apparatus for determining, 

correcting, or compensating, C. T. B. Clausen. 517,029 

Conduit, subterranean, F. Lang 617,345 

Core box, G. A.Lambert 617,387 

Com cribbing machine, L. M. Millen 617,355 

Com cutting machine, M. L. Hydom 617,143 

Corset stlffener, J. Wolff 517,132 

Coupling. See Car coupling. Bbse coupling. 

Cradle, W. H. Meeklns 617,286 

Crane, overhead traveling, G. A. True 617,078 

Crate, knockdown, S. F.Sherman 517,413 

Cuff fastener, J. V. Washburne 517flB4 

Cultivator, E. R. Maine 517,227 

Cultivator, O. L. NelBler 517,289 

Cultivator. J. W. Norton 617,231 

Curl, pin, K. G. Lambert 517,107 

Curry comb, J. R. Bloser SITJSB 

Cutter. See Bolt cutter. Meat cutter. 

Dead centers, device for overcoming, C. M. Cur- 

rey .1 517,264 

Delivering goods, apparatus for automatically, A. 

F. Martel 617,412 

Dentia engine head, A. J. Harris 511,218 

Dental handpiece angle attachment, R. G. Stan- 

brough 517,248. 517,249 

Dental plates, man ufacturing,G. A. Tompkins... 617,151 

Deporator, B. H. GoIIings 517,274 

Diamond setting, F. P. D'Arcy 517,285 

Door fastener, T. G. Selleok 5W,lra 

Door hanger, R. G. Davison : 617,213 

Dovetailing machine, H. Farchmin 617,336 

Drilling machine, L. Reich ert 517,298 

Drivlnggear, T. C. Robinson, Jr 517,303 

Dumbwaiters, electrical appliance for, J. H. Rob- 
erts 517,169 

Dynamite and making same, Rochester & McAr- 

thur 517,396 

Elbow, metal covered, E. T. Greenfield 617.276 

Blectno calling apparatus, D. H. Rice 517,299 

Electric elevator, F. B. Herdman(r) 11,408 

Electric heater, L. R Rowley 617,170 

Electric motor or dynamo-electric machine, J . W. 

Henderson 517,105 

Electric switch, J. S. Glbbs 617,100 

Electrical apparatus, safety cut-out for, Lemp & 

Wlghtman 617.120 

Electrical indicator, A. B. Kennelly 517.168 

Electrical keyboard, C. E. Allen 517,402 

Electrically-operated elevator, F. B. Herdman (r) 11,409 

Elevated carrier, G. W. Keen 617,343 

Elevator. See Electric elevator. 

Elevator gate-operating device, G. C. Hawkins. . . 517.117 

Blllntioal spring, E. & J. J. Laass „.. 617,106 

Engine. See Gas engine. 

Eraser, slate or blackboard, D. E. Dempsey 617,034 

Exhibiting machine, combined card and dice. J- 

J. Watson 617,316 

Extension key, A. A. Dovey 517,038 

Extractor. See Stump extractor. 

Pan, electrlcventllating, C. W. DeMott 517,214 

Fence machine, hand, E. Warner 517,252 

Fence post, A. Stoner 517,200 

Fence, wire. S. C. Bowen 517,209 

Feneangwire, O. C.Wright 517,2«; 

Filter, J.Roger 1517,24(1 

Fire escape, Blieson & Pellas 517,St5 

Fire escape or 11 fter, W. Wellens '517,318 

Fire extinguisher, D. F. Prosser 517,394 

Fire kindler. P. Peschong 517.000 

Folding machine, W. Mendham 617.054 

Fruit picker, W. H. Haw 517,041 

Fur from pelts, machine for cutting, C. B. Sac- 

kett 517,397 

Furnace. See Smoke consuming furnace. 

Furnace grate, boiler, H. C. Wiggins 617,130 

Furnace or otherflne, still. Chamberlain & Agan. 617,404 

Furnace, traveling grate, F. H. Richards 517,067 

Furniture, device for fastening slip covers on up- 

holstered, H. Seher 517,306 

Furniture, office. W.J.MoQrath 517,122 

Gauge. See Caliper gauge. Ring'gauge. 

Galvanometer, B. O. Wlllyoung 617,253 

Game apparatus, E. L. Coffin 517,262 

Game machine, disk-operated, J. A. Hunt 517,046 

Game of curling, device for playing the, J. B. 

Hamilton 617,103 

Garbage burning apparatus, W. Risley 517,301 

Garbage crematory, McKay & Delanoy 617,288 

Garment supporter, W. C.Hoyt 617,278 

Gas engine, B. Thayer 617,077 

Gas generator, H. F. Smith 617,388 

Gas machine, hydrogen, H. R. Pomeroy 517.062 

Gas, manufacturing, G. M. Westman 517,202 

Gas meter, H. H. Sprague 517,368 

Gas meters, etc., register for, H. B. Goodwin 517,406 

Gas producer, B.J. Duff. 517,271 

Gasometer, W. Wood 617.264 

Gate, A.Cronkbtte 617,331 

Gate, Russell & Mattoon 617,070 

Gate. S.J. Smith 517!366 

Generator. See Gias generator. 

Glass bottles, apparatus for manufacturing, H. 

„, M.Ashley 517fll6 

Glass finishing machine, A. J. Nelhs 517,368 

Governor, marine engine, J. W. Winters 517,087 

Gram shocking machine, B. Connell 517,095 

Grille, R. T. Bertelsen 517,201 

Guide and flsh plate, combined, H. W. Cramer.... 617,330 

Gun lock, breakdown, J. Conner 617,032 

Hair curler, S. K. Mathews 517,360 

Hammer,steam,T. M. Shearer 617,150 

Handles and covers to vessels, attaching, G. W. 

Niedrlnghaus 517,230 

Hanger. See Apparel hanger. Doorhanger. Pic- 
ture hanger. 

Hangingor swinging chair, S F. Purington 617,296 

Harrow, A. Brockscbmidt 517,137 

Harrow, revolving, S. Shoemaker . 517,365 

Harrow, track, H. Baker 517^16 

Harvester, cotton, G. Lispenard 617,050, 517,409 

Harvesting implement, hay, Smith & Lloyd 517,399 

Hat bodies with hair, machine for covering, P. 

P.Aries 517,257 

Hay rake, B. F. Smith 517,246 

Hay stacker, J. L. Funkhauser 617,089 

Headlight, W. Prescott ; 517,237 

Heater. See Electric heater. 

Heating and cooking device, J. Allingham 517,321 

Heating system, R. M. Dixon .'J17,035 

Heel, A. P. Gotham 517,157 

Hinge, J. Nichols 517,124 

Hobby horse, B. A. Homing 517,142 

Hog trough, C. F. Haigler 517,101 

Hook See Check hook, 

Hook,J.D. Kellogg 517,221 

Horseshoe, A. W. Smith 517J76 

Hose coupling, J. M. Prior 517,192 

Hose coupling clamp, F. D Taylor 617,128 

Hose cutting and mounting machine, Nolan & 

Connell 517,057 

Hub, wheel, T. S. Bleld 517.216 

Hub, wheel. I. N. Rothrock 517,241 

Hufnidifler, J. Taylor 517310 

Hydrant, J. H. Pierce 517.061 

Hydrocarbon burner,ID. M. Somers 517,247 

Ice cream freezer, 0. H. A. Gerdlng 517 114 

Indicator. See Electrical Indicator. 

Ink feeder. M. J. Dolphin 517.(B6 

Ink making device, Wexler & Nlenstaedt 517371 

Inkstand, C. E Jewell 517384 

Ironing machine, garment, W. Choen 517.328 

Jar fastener, fruit, N. H. Long 517,410 

Jar rack or holder, fruit, A. F. Frost 517,380 

Key. See Extension key. 

Knitting machines, stopping mechanism for cir- 
cular, H. A. Houseman , 517,045 

Ladder, aerial, J . D. Alexander 517,320 

Ladder, Are, R. Brayton 617376 

Ladle support, L. L. Powell 517,298 

Lamp, J. U. Pomeroy 517,361 

Lamp, carbureting gas, A. Kitson 517.386 

Lamp, electric, F. C. Rockwell 617,069 

Lamp electrode, are, S. Helmann 617,042 

Lamp, incandescent electric. Ash well & Tuttle. ... 517,017 

Land presser, C. C. Maxwell 617,362 

Last, Mobbs & Lewis 517.165 

Latch, M.S. Millard 517.363 

Lifting or hoisting tool, D Klrkhride 517,281 

Locomotive, W. E. Worthen 617,133 

Log carrier cushion, F.O. Ellgore 577,222 

Loom, W. F. Draper 517,269 

Loom shedding mechanism, C. H.Thomas 517.129 

Loom, slat and wire fabric Parks & MoUart 617,068 

Lounge or couch, folding, T. Q.Hall 517,102 

Lubricator, C. A. Delaney 517,266 

Lubricator, J. B. Purvis 517,127 

Lubricator, C. H. Ridsdale 517,300 

Lumberjack, CD. Clarke 517,211 

Lumber trimmings for boxes, etc., preparing, A. 

T. Liinderm an 517 348 

Measure, tailor's adjustable, W. Veitoh 517,079 

Measuring Instrument, electrical, R. M. Hunter. . 617J62 

Meat chopping machine, W. Scheffel 517,148 

Meat cutter, C. Broeg 517,3J7 

Metal sheets, machine for joining and rolling, W. 

8. Grafton 617,116 

Metal tapping or drilling machine, T. [. Browne. . 517,023 
Meter. See Gas '^ 3ter. 

Milk inspecting apparatus, W. G. Spence 617,867 

Min. See Rolling mill. Windmill. 

Mill.R. Harris 517,104 

Milling machine, E. Meyers 617,287 

Mirror frame, J. P. Wilmot 517,131 

Mm g machine, R. Hartmanu 617,158,617,168 
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MouldiDgB, comer piece for room, A. Simon 517,307 

Mop wringer and pail, A. H. Uamey 517,065 

Motor. See Electric motor. 

Musical instrument, W. A. Seif ert 517,196 

Nut lock, P. E. Bourgeois 517,022 

Nut lock, E. S. Carpenter 517.185 

Nut lock, J. D. Tvnes 517,370 

Oil burner, C. A.Holdridge 517,341 

Oil burner, crude, M. Lynch 517,411 

Oilerfor elevator guides, automatic, W.J- Fergu- 
son 517,272 

Ordnance, automatically-operated breecb mech- 
anism for. Noble & Murray 517.391 

Oven, bake, J. J. Pf enniuger 517.125 

Oven, baker's, F. Sto! z 514,251 

Packing case, D. F. Griffiths 517,407 

Paper making machine, G. Lind 617,109 

Paper pulp making machine. A. Sheldon 617.1^ 

Pavements, method of and apparatus for repair- 
ing asphalt, A. H. Perkins 517.191 

Phonograph, H. L Sanborn 517,072 

Photographic background h older, C.O.Johnson.. 617,119 
Photographic camera shutter, W. L. Lightford... 517,164 

Photogranhic gallery skylight, W. Shaw et al 517,364 

Piano, zither, A. Marberper 517.285 

Pianos, music desk forupripht, J. P. Richardson. 517,239 
Picker. See Frui t piclier. 

Picture hanger, adjustable, M.Schwartz 517,195 

Pipe. See Tobacco pipe. 

Pitman head, P. Swenson 517,177 

Planer, felly, W. R. Dunn 517,334 

Planter, com. B. F. Smith 517,245 

Platform, step, A.G.Leonard 517,282 

Plow, J. T. A J. A. Drummond 517,333 

Plow, J. S. Edge 517,216 

Plow, steam, C. F. Johnson 517,047 

Post. See Feijce post. 

Precious metal, ornamenting and etching, H. 

Goodwin 517,275 

Preserving vegetables, G. Dupont-Dennis 517,267 

Press. See Toggle press. 

Printing machine, platen, Harrild & Buckland... . 517,040 

Propeller, screw, A. W. Case 517.025 

Proi>eller, screw, F. Otte 517,233 

Pruning implement, J. L.Joyce 517,386 

Pulverizer. A. Fiscus 517,138 

Pulverizing machine, W. M. Fuller 5]7,o81 

Pump, compression or exhaust, H. A. Fleuss 617,337 

Pumping apnaratus, W. B. Nevill 517.229 

Punch, stamping, Saltzkom & Nicolai 517,171 

Punch, ticket, G. F. Matteson 517,053 

Rack. See Jar rack. 

Radiator, oil, H. Ruppel 517,242 

Rail clami^ng or fastening device, M. A. Possons 517.236 

Railway cross tie, Temple & Ward 517,369 

Railway crossing danger signal, Eyer & Smeltzer. 517,097 

Railway, electrical, B. Bidwell . . 517.258 

Railway flag signal, automatic. D. M. Bailey 517,111 

Railway rail and chair and unitiiig same, M. M. 

Suppes 517,075 

Railway switch, H. Elliot 517,379 

Railway switch, J. C. Wolverton 517.090 

Railway switch and signal apparatus, Norton & 

Devine 517,392 

Railway terminal transfer and switch yard, J. D. 

Millar , 517.110 

Railway tie. metal. A. E. Roberts 517,302 

Rail way track structure, P. Hevner 517,277 

Railway trolley, electric, F. S. Church 517,028 

Rake. See Hay rake. 

Refrigerating macblne. L. Block 517.154 

Registering mechanism. C. P. Gott 517,115 

Revolvers, swinging cylinder and trigger lockf or, 

D.B. Wesson 517,152 

Ring gauge, W. F. Doll 517,096 

Riveting machine. Saltzkom & Nicolai 517,172 

Roasting coffee, cocoa, etc., apparatus for, C. A. 

Otto 517.189 

Rodmillfloor, G. liChberger 517,224 

Rolling mill, taper, C. B. Andrews 517,322 

SafefC. E. Clark 517,261 

Sail for vessels, T. W. Ratsey 517,193 

Sand distributer, H. Moorhouse 517,055 

Sash sectu-ing device, A. Little 617,226 

Screen. See Window screen. 

Secondary battery, G. L. Ballard 617,018 

Separator. See Centrifugal separator. 

Sewing machine, D. Brown 517,376 

Sewing machine, J. C. Goodwin 517,141 

Sewing machine, buttonhole, W. V. Miller 517,364 

Sewing machine trimmer, J. C. Goodwin 517,140 

Shears, H. T. Seymour 517,244 

Sheet metal cans, manufacturing, J. Tjce 517.223 

Sheet metal spinning, machinery for, F. Haber- 

man 617,382 

Sheet shackle, F. Robinson 517,068 

Shelf, metallic. C. W. Marquardt 517,349 

Shoe nailing machine, B. D. Childs 517,027 

Show case, W. G. Irwin 517,342 

Sieve, ash, J. Goldman 517,139 

Signal. See Railway crossing danger signal. 

Railway flag signal. 
Signals, electrical apparatus for controlling, M. 

B. Leonard 517,419 

Sleigh knee socket, B. F. Sweet 517,076 

Smoke and spark arrester, E. R. Jones 517,220 

Smoke, apparatus for removing impurities from, 

E. V. Reiss 517,297 

Smoke consumer, G. Rhoden 517.238 

Smoke consuming furnace, S. T. Armstrong 517.324 

Soap pressing and stamping machine, D. C. 

Ralston 517,064 

Spindle bearing, J. H. Northrop 517,232 

Spinning mule safety attachment, E.G. Vamey.. 517,314 
Spinning spindles, device for adjusting bearings 

of, G. O. Draper 517,270 

Snring. See Blliptical spring. 

Stair rod, A.Jones 517,279 

Stamp attaching device, J. G. Pulling 517,295 

Stamp canceling and postmarking letters, ma- 
chine for, M.J. Dolphin 517.037 

Steam boiler, G. F. Nilsson 517,147 

Steam boiler, water tube, M. H. C. Shann 517,174 

Steamer, fruit or vegetable, M. Fuller 617,217 

Stool and cane, camp, M. U. Mathewson 517,351 

Store fixture bracket, R. P. Palmenherg 517,190 

Straw stacker, pneumatic, J. W. Nethery 517,290 

Stump extra tor. G. B. Pulley 517,362 

Switch. See Electric switch. Railway switch. 
Telephone switch. 

Tablet forming machine, J. Beddow 517,153 

Tanning, process of and apparatus for, C. B. War- 
rand 517,083 

Telephone switch. F. R. Colvin 517,363 

Telephone system, single-line, Sabin & Hampton 517,243 

Tension device, H. Hibbert et al 617,043 

Testing machine clamp, C. C. Miller 517,356 

Thermocauter, H. Wilson 517,180 

Thermometer, E. A. Linder 517,388 

Tile and constructing same, illuminating, P. M. 

Bruner 517,156 

Tile placing device, T. C. Cook 517.329 

Tire, C. Kehr 517,417,517,418 

Tire, pneumatic, C. L. Ames 517,414 

Tire, pneumatic, Tollner & Potter 517,312 

Tire protector, pne umatic, A. S. Davy 517,033 

Tire, wheel, C. L. Amea 517,415 

Tire, wheel, C. Kehr 517,416 

Tires to wheel rims, means for securing pneu- 
matic. P. Davies 517,113 

Tobacco pipe. E. G. Deloe 517,332 

Toggle press, W. E. Brock 517,092 

Tongues and grooves in ends of flooring boards, 
machine for forming interfltting, J. P. Bum- 
ham 517,326 

Tonguingand grooving ends of flooring boards, 

machine for, J. P. Burnbam 517,327 

Tool holder, F. A. Pratt 517.167 

Torpedo launching tube, Lloyd & Hutchinson 517,390 

Transom opener, J. E. Anger 517,135 

Traveling bag, G. Willrin^aua 517,181, 517,182 

Tricycle, F. Bena .. 517,019 

Trimmer. See Sewing machine trimmer. 

Trolley catcher, L. G. Mowry 517,166 

Trough. See Hog trough. 

Truck. E. Hickman 517,219 

Truck, house moving, S. C. Maple 517,052 

Truss, C. B. Rostel 517,194 

Tug, hame, H. Bockelman 517,260 

Turnstile, S. P. Walmsley 517,080 

Turntable, Pratt & Brunner 517,126 

Turntable, G. Rohrbach 517,304 

Turret mechanism, F. H.Richards 517,168 

Twisting machine stop motion, H. & J. W. Col- 
lins 517,030 

Typesetting apparatus, L. K. Johnson 617,144 

Typewriter cabinet, S. L. Conde 617,031 

Valve, J. A. Cattanach 517,093 

Valve, D. McCormack 517,056 

Valve, J. E. Stannard 517.199 

Valve, air, D. B. Berry 517,184 

Vapor burner. J. A. Lannert etal 517,048 

Vehicle whee:, W. W. Valentine 517,201 

Vessel, sail ng, J . M. Boorman 517,166 

Vessels, self-regulating discharge for closed, A. 

H. & T. A. Schlueter 517,305 

Vise, J. M Lewis 517,347 

Washboard, G. B. Lutomski 517,187 

Washing machine, Z. M. Lindley 517,225 

Washing machine, H. R. Ward 517,081 

Watchman's shot-proof box, S. E. White 517,086 

Wheel. See Vehicle wheel. 

Whirligig, W. J. McCarthy 517,228 

Windmill, W. A. Blank 517,374 

Windmill. G. B. Snow 517,198 

Window frame, stained glass, H. A. Lewie 517,049 

Window screen and attachment, C. H. Bartlett, 

Jr 517,183 



Wire cloth holder, W. Lasar 517,408 

Wire netting machin e. G. M. Wright 517,204 

Wrench, O.C. Stanley 617,074 

Wrench, combination, H. A. Post 517,393 

Wringer. See Mop wringer. 



DESIGNS. 

Bicycle clip holding block, G. E. Curtis 

Brushes, etc., back for, C. Graff 

Carpet fastener, stair, J. Day 23,158, 

Coin receiver case. C. C. Clawson 23,164, 

Dish, cover, C. E. Haviland 

Electrical instruments, supporting frame for, E. 

Weston 23,166. 

Picture frame moulding, A. H. Durbur 23,152, 

Stove or range, cooking, Magee & Osborne 

Stovepipe section, J. Spear 

Toothpicks, etc., holder for, J. Ludwig 



TRAPE MARKS. 

Baking powder, C. T. Long 

Bed springs, Smith & Davis Maufacturing Com- 
pany 

Canned fish, fruit, and vegetables, Moos & Com- 
pany 

Chemical and pharmaceutical preparations, 
Aetten-Gesellschaft fur Anilin-Fabrikation. ... 

Cigars, J. M. Goldstein 

Cigars, H. R. Kelly & Company 

Cord, braided cotton window or sash, Samson 
Cordage Works 

Eider-down cloth, Henry H. Bells Sons Company.. 

Electrical charge or current, apparatus for the 
measurement of, European Western Electrical 
Instrument Company 

Fertilizers, J. J. Allen's Sons 

Iron and cast steel and articles manufactured 
therefrom, wrought, Jonas & Colver 

Lam p chimneys . Jones, McDufTee & Stratton 

Leather, White Brothers & Company 

Lime for disinfecting and whitewashing purposes, 
W. H . Phillips 

Machinists' tools, Collins Company 24,433, 

Medicinal tonic preparation, Billings, Clapp & 
Company 

Mineral waters, M. Hirschler 

Pool balls, Albany Billiard Ball Company ..24.426 to 

Radiators, steam and hot water, A. A. Grifflng 
Iron Company 

Remedy for coughs, colds, and throat and lung 
affections, A. F.Walker 

Soap for manufacturing and domestic purposes, 
oil, Buzby & Bickley Company 

Soap paste, toilet, Buzby & Bickley Company 

Watchcases, gold-flUed, Boss Watch Case Com- 
pany 

Woodworking machines, Bentel & Margedant 
Company 

Yams, threads, braids, and twist, silk. Strohl, 
Schwartz & Cie 



23,160 
23,151 

23,169 
23.155 
23,149 

23.157 
23,153 
23.163 
23,161 
23,150 



24.423 

24,431 

24.424 

24,418 
24.413 
24,414 

24,411 
24,409 

24,430 
24,430 

24.432 
24.426 
24,413 

24,419 

24,434 

24,416 
24,416 

24,428 

24.429 

24,417 

24,422 
24,421 

24,408 

24,485 

24,410 



A printed copy of the specification and drawing of 
any patent in theforegolnglist, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained bythein- 
ventorsfor any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 
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ORDINARY RATES. 

Inside Page, each insertion - - 75 cents n line 
Back Page, each insertion ■ ■ ■ - Sl.UU a line 

^^ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. 13ngravings may head adver- 
tisements at the same rate' per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinej^y 

Complete Outfits. 

Wood or Metal workers without Bteam 
power can successfully compete with 
the large shops, by using our New 
L.ABOII SAVIRIC; niacliiiiei-y, 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls N. Y.' 




I A T U C fi Shapers, Planers, Drills, Machine Shop 
LH I nca« Outfits, foot Lathes, Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 



EEEEm; 



» Manufactui 

)PECIALTIES & NOVELTIES-PATENTED 
lARTICLES -SMALL OR TINE. MACHINERY. 
qENt>(i-7Q&oE. OTTO KONIGSLOW 

''-^f°r^\>-''1~-4-9 MICHIGAN ST. CLEVELAND, O. 



AMMONIA MOTORS.— A DETAILED 

description of the apparatus devised by Mr. MacMahon 
for the recovery of the ammonia employed for the pro- 
pulsion of cars in a motor of his invention. With 13 
illustrations. Contained in Scientific American 
S(?ppr,EMENT. No. 944. Price 10 cents. To be had at 
this ofhce and from all newsdealers. 




Graduated Beam Calipers. 

"' — " For all Trade and Scientific pur- 



poses. V^emier and Metric System. All tools 
warranted accurate. |y"Sen(J for circular and price* 
Address B. G. SMITH, COLUMBIA, PA. 




DoYouROwNr„,r.:;*i 

Dd i U T lU G Small Newspaper, $44 
K Kill I IND. All easy, printed rules. 

■" — "— and saver. Stamp for 

sses, type, paper, etc., to 

GO.^ MEUl DENy COmT, 



catalogue, 
factory. 
KELSET & 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
quarrle s produce a large variety of grits 
suitable for grinding any tool. 

8^" May we send you our Catalogue, 
which tvill give you some information? 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio. 




HYPNOTISM: 



its Uses and Abuses. The sci- 
ence easily acquired. Illustrated 
book, $1. Prof.Anderson, S.A. 4.,MasonicTem'le,Chicago 



INSTRUCTION^^MiilL 

In Architecture. 

Architectural Drawing. 

Plumbing, Heating and Ventilation, 

Bridge Eingineering, 

Railroad Engineering, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

English Branches, and 

ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
of information stating the subject you thi k of studying 
to The (JorreHpoiidence tochool ot lYIeehanics 
and Jndustriul Sscieuces, Scranton, Fa. 

4000STDDENTSl 



10" noil I C 1 D'AMOUR <& L,ITTI,EDAI,E, 

IZ UlflLLO [ 204-a)6 E. 43d street. New York. 
Correct In UesigrUf WorkmaushiPf and Price. 



ARB0RUNDUM 



IDEST ^.BRASIVEJCNOWN. EMERY AND 

, *.HoNr 

'ONONGAHELA CITY. pA. 



JiAMOND Powder i 

PoWDER.-CRYSTALrWl 
}l/lon 



SUBSTITUTE. ,IN 
HEELrSLAB&HQl 



LOUR; 
EFORM. 



Fertilizers are Unprofitable 

Unless they contain sufficient Potash. Complete 
fertilizers should contain at least 6 per cent, of Potash. 
Fertilizers for Potatoes, Tobacco, Fruits and Vegetables 
should contain from 10 to 15 per cent, of Potash. To ob- 
tain bestresults use fertilizers containing enough Potash 
or apply Potash salts, such as Muriate of Potash, Sul- 
phate of Potash and KHinit. Instructive pamphlets and 
information free. Address, 

GERJUAN KALI WORK8, 
BENNETT BUILDING, NEW YORK CITY. 
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m AND GASOURE 
ENGINES. 

^StolOOh. p. Can 
be used In cltlee or 
In country Indepen- 

n ^''^^^iHBH^^^H^^^ / ^^^^ °^ ^° works 
« ^^^i^^^MHH^^^ / or gas machines. 

-?-,r™„ ^^^SBL^ /No Boiler, 

OVER ^^=^j / No Daneer, 

30,000 SOIjD. ^^ No Engineer. 

OTTO GAS EIT&INE WOEKS. PHILADELPHIA. 



Parsons Horological Institute. 

learn the Watch Trade 

^^^^5 Engraving and Jewelry Work. 

PARSONS, IDE & CO f^ Oircutar free. 

302 Bradley Ave., PEORIA, ILL. 



TOWERS ANB TANKS 

PATENT SECTIONAI. 

ALL IRON TOWERS 

of 4 and 13 Columns, for 

Water Works, Cities, Towns and Manu- 
factories. 

PLAIN, ALL WOOD TOWERS. 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Manufacturers of Iron and Steel Tanks. 

Louisfnna Red Cypress Wood 

Tanks n i^peclnlty* 

W. E. CALDWELL CO. 

319 E. Main Street, 
L.OtJISVII,L,E, KY., V. S. A. 




BUY 
TELEPHONES 

That are enod— not *' cheap things." The difier- 
ence In cost Is little. We guarantee our apparatus and 
guarantee our customers against loss by patent suits, 
our guarantee and instruments are BOTH GOOD. 
WESTERN TELEPHONE CONSTRUCTION CO., 
no Monadnocit Blocli, Chicago. 
Largest Manufmtwrers of Telephones in the'Vntted States. 



,MPRO^Io°ii^WER 



.1 GAS.nfil 



SOLEMT'R'S. 

"" - ICAGO. \Ll-S, 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1309 Buttonwood Street, Philadelphia, Pa. 

Patent Electric 

VISE. 

What is claimed, is time 
saving; no turning of han- 
dle to bring laws to the work, 
simply one sliding movement. I 
The screw and nut Is not used 1-10 as much as the I 
old way, consequently will be that mucn iess >. ear. 

—MANUFACTURED BY— . 

Capital machine Tool Co., Auburn, N. Y.S 





Criterion and Paraboloa MAGIC LANTERNS 

and Stereopticons, Oil, Lime, or Electric Light, Views of World's 
Fair, Scripture, Temperance and other subjeota for profitable pub- 

lie lectnros or private talks. ^ Beekman St. New York. 

^f J^"" J. B. COLT & CO. 189 u Sine st.. cuMgo. o. 



Camriu Iad Marliiffio Ice, etc., in a few minutes, $10 and up. Filters, 91.25 and up. Cookers, $1. Seltzateur^ 
rami IJ IbC iriabnirie to prepare one's self soda water, *4.50 and up. L. Dbrmignt, 126 W. 25th St., N. T; 



WORLD'S FAIR HIGHEST AWARDS 




Medal & Diploma 

on our Incubator and 
Broudbr combined. 

Medal on Hot Water 
Brooder. 

Old ** Reliable" Leads Tbem All, 
If you are interested in 
Poultry, it will pay you to 
send 4c. in stamps for our 
72-p. cat., giving valuable 
points on poultry culture. 



Reliable Incubator & Brooder Co., Quincy, III. 



IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



BARNESV 

UPRIGHT DRILLS 

Complete line, ranging 

from otir Ne'w Friction 

Disk Drill, for liglit work 

to 42-inohBack Geared, 

Self Feed DrilL 



Send for Catalogue 
and Prioas. 



F. A, JOHN BARNES CO., 
1999 Ruby Street, Rockford, III. 




TECHNICAL SCHOOLS: THEIR PUR^ 

pose and Its Accomplishment.— By Prof. R. H. Tburs; 
too. A paper diBcussine the importance to the people 
and to the nation of the introduction and perfection 
of technical education in the United States, and its de- 
velopment as a part of a state and national system. 
Contained in SCIENTIFIC AMBUICAK SurPT.EMENT, 
Nos. 934 and 933. Price 10 cents each. To be 
had at this office and from all newsdealers. 




POLAB KUECTBIC. 



The McCONNEtt 

Gem Proof Mm 

REMOVE MICROBES 

— AND— 
All Kinds of Disease GerniB* 

Is a Filter and Cooler Combined. 
Tbe ice as it melts la filtered. 

No other gravity filter does this. 

Tbe McConnell Filter Co. 

BUFFALO, N. Y. 




Pipe Frame Truck Baskets 

Wire Standard Truck Baskets 
STEEL and WOODEN TRUCKS 
PIPE FRAME SHOE RACKS 
WIRE LOOP SHOE RACKS 
Ij. MURRAY MOORE, 
Rochester, N. V* 



,f 



MLPIHGHINEaYli 




Largest ' 
Works on 
, Earth. 
All kinds of Well Tools. A fortune for 
the driller Boring Wells or Prospectinar 
with Adamantine. Can take a core. A 
wonderful discovery of lifting 
water by air. Economical two- 
Artesian pumping out- 
fits. 448 page Encyclo- 
pedia 25 cents. j 
American Well Works, ' 

AVKORA, III.. CHIGAOOk 

111., Dallas, Tex. 



ARTESIAN WELLS —BY PROF. E. 

Q. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 94-*. Price 10 cents. To be had at this 
office and from al) newsdenlers. 





OilWell Supply Go. 

92 WATER STREET, 
PITTSBURG. PA. 

Manufacturers of everythinp needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests 

Boilers, Ihigines, Pipe, Cordage, 

Drilling Tools, etc. Illustrated 

catalogue, price Jists, and dia- 

connt stieets on request. 

Useful Books! 

Manufacturers, Agriculturists, Chemists, Engineers 
Mecjijanics Builders, men of leisure and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for It, and it will be mailed to 
them. Address, 
DIUNN i& CO., 3<>1 Broadway, New York. 



KNITTI NO MAC HINERY. 

Knitted underwear is in vogue. The best 
nouichinery for its manufacture, such as 

SHIRT MACHINES, SLEEVERS, 
BAR STITCH MACHINES, etc., 

are made by SCOTT dk WIL,L,IAM.S, 
iJUrr E. Cnmberlnnd Street, 

Established 1865. Philadelphia, Pa., U.S. A. 




BIT 



HARRISON CONVEYOR! 

'"""'^'^ H.lsnng6rain, Coal, Sand, Glayjan Bark, Cinders, Ores, Seeds,&c. 
S^.\ BORDEN. SELLECK & CO., lM.^S'r%rs.i Chicago, III. 

Borea SMOOTH, ROUND, OVAL, and SQCARE HOr.ES. Mortiaing Core Boxes, 

fletc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
est Award. Send {8.00 for set (^ to 11-8), in neat case, or SOc. lor 
sample Bit. mailed free with lllUBtrated List. 
BRIDGEPORT GUN IMPLiEniENT CO.. 313 Broadway. New York. 
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An Encyclopedia of UseftU Technical Knowledge. A great 
Labor t Time^ arid Money Saver for Practical Men. 

Price $2.00. 

Free of Postage to Any Address in the World. 
THE 

E nglish and /A merican |y| echanic. 



An Evert-Dat Hand-book for the Work- 
Shop AND THE Factory. 

Containing several thousand Receipts, Rules, and 
Tables indispensable to the Mechanic, the Artisan and 
the Manufacturer. By B. Frank Van Cleve. A New, 
Revised, Enlarged and Improved Edition. Edited by 
Bmnry Edwards, M.E., Author of "Edwards' 900 Exam- 
ination Questions and Answers for Engineers and Fire^ 
men." Illustrated by 85 engravings. One volume, 500 
pages, 12mo, closely printed; the matter covering an 
extremely wide range of useful technical information 
for all classes of mechanics and other practical men. 

^* A circular of 24 pages^ shtyuring the fvil Table of 
Contents of this valuable book, u>Ul be sent free and free 
of postage to any one in any part of the world who ^vill 
furnish lis with nis address. 

HENRY CAREY BAIRD A CO., 

Industrial Publishers, Booksellers d; Importers 
Ml O Walnut 8t., Philadelphia, Pa..U.8. A. 




SANITARY SOAP VASE 

PREVEN'I*S disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, unclennly soap dish. 

AFFORDS each user fresh, dry 
pure soap. 

The Only Ctean^ Sanitary, and Safe 
way to use soap. 

W. R. RANIVIK, 
Rochestei-, N. Y., U. 8. A. 



SANITARY MOTES AND BEAMS.— 

Presidential address read by A. L. Gihon, M.B.. before 
the Section in Hygiene, GlimHtology. and Demography 
of the Pan-American Medical Congress, Sept. 5, 1893. 
Contained in Scientific American Supplement, No, 
93o> Price lOcents. To be bad at this office and from 
all newsdealers. 



# BULL'S-EYE 

^^^ THE NEW KIN4» OF OAMEBA. 

ninstrated In Scibntitic Ahericax, March Slst, p. 197 
LICHr PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practi al Camera in the World regard- 
less of price. Prices. $8 to S15. 
1^" Send for Descriptifm, with Sample of Work. 
Boston Oamera Mfg. Oo., 382 Tremont St., Boston, Hass. 




VANDUZEN'^JrT^PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 

Alwayi In Order, never Clogs nor 
freazes. Every PnmpG'aarantBed. 

— lo sxzss. — - 

200 to 12000 Gallons per Hour. 
Cost $7 to $75 oach. Addrosi 

THEVANDUZEN&TIFTCO., 

tg lOS E. Second St , Cincinntti, 0. 



VEGETABLE PARCHMENT.— A VAL- 

unble paper on the properties, uses and manufacture of 
this product. Contained in Scientific American Sup- 
plement, No. 945. Price 10 cents. To be bad at this 
office and from all newsdealers. 




DEAFNESS 

and HEAD NOISES relieved by using 
Wilson'a Common Sense Ear Drums 

New scientific invention, entirely different 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given norelief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment. \\ rite 
for pamphlet. ^~ Mention this paper. 

WILSON BAR I>RUM MFG. CO., 

Louisville, Kt- 




Dnnn in positioo. 




Riggs Patent Medicated HairClotb Lined 
HAK.NESS PAD for sore 
backs and necks on horses. 
A sure cure. An absolute 

greventive. GEO. B. ELY 
CO., Rochester, N. Y. 



Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently Improved and 
price reduced. BubscriberB to the Scientific Ameri- 
can and Scientific American Supplement can be 
si^plied for the low price of $1.50 by mail, or 11.25 at the 
office of this paper. Heavv board sides; inscription 
" SCIENTIFIC AMERICAN » in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN (& CO., Publishers Scientific American 




Jhe S cientific A merican 

PUBLICATIONS FOR 1894. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year - $3.00 
The Scientific American Supplement (weekly), one 

year. ----_----- BJJO 

The Scientific American. Spanish Edition (month- 
ly), one year, -------- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 
The Scientific American and Supplement - - 97.00 
The Scientific American and Architects and Build- 
ers Edition, --------- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - . . - 9.00 
Proportionate Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 




y^ THE "MUNSON" TYPEWRITER. )K 

This machine is an "evolution," the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It is Lifflit, binall, Ooinpacc, 

Easily operated, with Universal Hey Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
dnrable and easily kept in order. SO keys, 90 characters. Weight, with carry- 
ing case, 16 pounds. Special wheels for different languages. 

Highest Medal Awarded, World's Fair, Chicago, 1893. Send for circular to 

The Munson Typewriter Co., 162 S. La Salle Street, Chicago. Ill,, U. S. A. 



Patent ROCK EHERT HILL STONES. 




Cuts every substance with unexampled rapidity; 
always sharp; emery face Never Dressed. As 
much more Durable than other stones as they are 
Harder. Never Glaze; grind everything. Most 
Rapid Grinder known. 

Send for Circular. 

STURTEVANT MILL CO., Boston, Mass. 



ARMSTRONG'S « PIPE 




«l>lPb« THREADING 

— AND— 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sieeis 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocks and JXes 
v/niversally acknowledged to be 
THE BEST. ^^TSendfor catalog. 
Armstronir Mfg. Co., 

Bridgeport, Conn. 



S cientific gook C atalogue 



KECKNTI.V FUBL,I!«HED. 

Our new catalogue containinL' uver 100 paf;e&, includ- 
\BK works on more than flfly dilferent subjects. Will be 
mailed tree to any address on applicution. 

MUNN <& CO., Publishers Scientific American. 

3til KrontlwaTi New York. 




STEVENS PATENT 

IDEAIi PENCIL DIVIDERS 

No. 69. Sent by mail, postpaid. 

3 Inch only tUS 

Our floods excel, for neatness and fine fin. 
isb, any other make. 

Ideal and Leader Spring Calipers and Divt. 
dera. Ideal Surface Gauses, Depth Ganges, 
and F ine M achinists* Tools. 

^" Illustrated catalogue free toaU, 

J. STETEN!^ ARMS <fe TOOL CO.i 

P. O. Box 280, Chicopee Falls, Mass. 



THE SIMPLEX TYPEWRITER 

GUARANTEED 

jto do as eood work 
as any high priced 
machine. Special- 
ly adapted for use 
in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 

of $2.75. Inliandsome 
walnut caae, 5Uc. extra 

Address Simplex Typewriter Co., 2S B. 13th St., New York 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired hacfc number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



Study Electricity at Home 

by our correspondence method. Terms low. Bxperi- 
ments. Circulars free. Scientific Machinist, Clevel'd, O. 




SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5h.p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific Americon, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
AMERICAN SUPPLEMENT, No. S65. Pricc 10 ccnts. To 
be had at this office and from all newsdealers. 




MANUFACTURING 

RUBBER STAMPS 

by our improved process, with a " New York " 
vulcanizerj is pleasant and profitable wort, 
requiring little capital. Our Vulcanizers re- 
ceived Highest Award, Medal, and Diploma, 
,at World's Fair, 1893. I^" Circulars free. 

Barton Mfg. Co., 336 Broadway, N.Y. 



EaaS OF THE GREAT AUE. 

MB. J. C. STEVENS will sell by auction, at his Great 
Rooms, 38 King Street, Covent Garden, London, England 
on Tuesday, April 24, TWO RECENTLT DISCOVERED 
EGGS OF THE GREAT AUK (Alca Imjifjints), a MAG- 
NIFICENT EGG OF ^PTORNIS MAXlMtJS, and other 
Interesting eggs. 



REID'S^^^^ 



SPECIALLY DESIGNED FOR 
LISHT BORING SCREW DRIVING S? 



NICKEL PLATED Cirmlar 
ROSEWOOD TRIMMINGS Free. 



A. H. REID 

3003 Market St., PI 



HIUDA 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL MINING and HANDLING MACHINERY. 
The JEFFREY MANUFACTURING CO., COLUMBUS, O 



■ Send for "93" Catalogue "O." 



Branches: Chicago— New York. 
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mrcAVtAi 0, 1 HAUL marks^ 

^ COPYRIGHTS.^ 

CAIV I OBTAIN A PATENT ? For a 

Srompt answer and an bonest opinion, write to 
lUNN & CO., who have had nearly fifty vears' 
experience In the patent business. Communica- 
tions strictly confidential. A Handbook of In- 
formation concerning Patents and how to ob- 
tain them sent free. Also a catalogue of mechan- 
ical and scttontlflo books sent free. 

Patents taken < through Munn & Co. receive 
special notice in the S61entific American, and 
thus are brought widely before the public with- 
out cost to the inyentor. This splendid paper, 
issued weekly, elegantly illustrated, has by fstr the 
largest circulation of any scientific work in the 
world. $3 a year. Specimen copies sent free. 

Building Edition, monthly, »2i0 a year. Single 
copies, ija cents. Every number contains beau- 
tiful plates, in colors, and photographs of new 
houses, with plans, enabling builders to show the 
latest designs an d secure contracts. Address 

MUNN & CO., New York, 361 Bboadwat. 



R AILWAY ^ $ TEAM p iTTERS j UPPLIES 



Rue's Little Giaut Injector. 

Screw Jacks, Portable Forces & Blowers. 

JOHN !<. UKQIJHART. 46 Cortlnndt St., K. Y, 



High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress BUHSET & Co., Ltd., Seneca Falls, N. Y. 



IIIUCIITnDC Writeus. We have perfect facilities 
IIiILIi I Ullu for producinp their Models and man- 



ufacturing their Electrical and Me- 
chanical Specialties. Southern Engineering Co., 
Electrical and Mechanical Engineers. LouisTille, Ky. 



SCIENTIFIC EXPERIMENTS — DE 

scription o f some simple and easily performed scientific 
experiments. Foucault's pendulum, exchanfce of water 
and wine, tbe bird in the cage, tbe five-pointed star, the 
smn of the angles of a triangle, snrfaoe of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. ^75. Price 10 cents. To be 
had at this office and from all newsdealers. 



THE LINK-BELT COMPANIES, 
PHILADELPHIA. NEW YORK. OHIOAGO. 
Orielnators of the best practice in the use 
of Link-Belting of standard designs. 

Ewart Link-Beltins: (31 regular sizes). 

sprocket Wheels, Rope Transmissions, 
Fibre -Graphite Self -Lubri- 
cant Journal Bearings. 

machinery for elevating and 
conveying any material. _ _ 

Philadelphia address, '^020 Hnntlnff Park At. 




flATESJOGK & ORE BREAKER 

Capacity op to 200 tons per ^oar. 

Has produced more ballast, road 
metal, and broken more ore tbaa 
all other Breaice s combined. 

Builders of High Grade Mining 
Machinery. King-Barragh Con- 
centrator. Connersvllle Blowers, 
send for Catalogues. 
GATES IRON WORKS, 
^OC^So. Clinrnii t^t.. Cliiciigu 
136 C, Liberty St., N. Y, 237 C, l<ranklin St.. Boston. Maps. 




Model & Experimental Work. 



Absolute 
secrecy. 
Advice and ideas not charged for. Send for particulars 
GARDAM & SON, ^ John Street, New yoRK. 



DEAF 

I^^B more to KOodllPflQing thaa all otiier devices 

combined. Whispers nCHIld. Help ears as glasses help 

eyw. F. Uleeox only, 858-S B'way, N.Y. Bookofproofe FREE 



;NESS & HEAD NOISES CURED 

bylNTISIIiLE Tubal :ir OoeMoiiB. Have helped 

more to KOodllPflning thaa all other devicei 

combined. Whispers nCHIld. Help ears as glasses heli 



The Improved Monitor Incubator. 

— — Hnndredii of teBtimonials a& to 
itB merits over all other makes. 
MEDALS and DIPLOMA AWARDED 
AT THE WORLD'S FAIR. 
Large book with cuts for Btamn 
BUT THE BEST. 
WILLIAMS, ei RACE ST.,UI$TOL, CONN. 




SPECIALTY CO., DECATUR, ILL., 

Manufacturers, Asrents and Dealers in Spe- 
cinltien, solicit propositions from manufacturers or 
owners of patents for the handling of office specialties 
and novelties of merit. 



VOLNEY W. MASON & CO. 

FfilCTlON PDLLEYS, CLDTCHES, M ELEVATORS 

PROVIDENCE, R. I. 



HEPERA PAPER. 

A New Prlntlng-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Results, Easier Obtained. No Ice, No Hot 
Warer Treatment, No LeRd Salts, No Alum or other hardeners endanKerlne 
the durability of the ImaRe. Extreme simpH dty of all operations. Printed, toned, 
and mounted in less time and with less trouble than any other paper. Does not 
bronze and does not fix out. A paper for all clivmtes and all seasons. WiU stand a hat 
wat^r test of 100° F. and tvill beftaue jwst as well in ice col d va ter. Has none of the defects 
of its rivals. tW Write for free sample sheets. ^~ Ask for prices of our Special 

F^Slb^/in Dealers. Ncpcra Cheitiical Co., Nepera Park, N. Y. 



/jjTRAOEYf'ftRK'-pV 
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®CHE IS DEAD 



To hii owD inteTMt. wbo dealc In Arms and Annnunttion. or who shoots » Rifla 
Piaiol, or Shot Gun knd has not a copy of IDEAL HAND BOOS, No. 4. A 
8t) pues of solid inrormation. Just out. (Mention Scientifio American.) BE 
ALIVE and send for one FREK to all countries. Send atunpe fbi postage. 
IDEAL Mf &. CO., DrawerSSO, New Haven, Ct.. t'. S. A. 

"MOTICB TO INVENTORS AND OTHERS WHO 
■^^ desire to submit small arms to test for adoption 
for the Naval Service.— Navt Depahtmknt, Wash- 
ington, D. C, March 15, 1894.— The Department hereby 
publishes that on August 1. 1894, a Naval Board will con- 
vene at tbe Naval Torpedo Station, Newport, R. I., for 
tbe test of Magazine Rifles suitable for adoption for 
the Navy and Marine Corps. The tests will be for the 
selection ol a breech closure and magazine adapted to 
the caliber and ammunition already decided upon by the 
Department, and only such arms will be considered as 
are submitted subject to the specifications and tests 
laid down in the circular which will be fnmished upon 
application to the Bureau of Ordnance, Navy Departs 
ment, Washii^ton, D. C. Persons wishiufr to submit 
arms must deliver tnem to the Inspector of Ordnance at 
the Naval Torpedo Station, Newport, R. I., on or before 
August, 1, 1894. H. A. HERBERT, Secretary of the Navy. 
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Adjustable Band Fasteners 

The Best in the World. 

Try them and you will never build 
la tank: without using this fastener 
'We make a specialty of Washing- 
ton Fir and Louisiana Cypress 
Tanks. For circulars and prices 
address, mentioning this paper, 

The WINSHIP MFG. GO. 

Cor State and Huron Streets, RACINE, WIS. 

IMPROVEMENT OF THE DANUBE. 

—Full particulars of the great engiaeering work of ren- 
dering the course of the Danube River regular by diking 
it, giving it a uniform width of 300 meters and forming a 
new chfinnel through its bends. With 10 illustrations. 
Contained in Scientific American Supplement, No. 
943. Price 10 cents. To be hud at this office and from 
all newsdeiilers. 



WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor in the world lor driving all kinds of 
light machinery, noiseless, neat, compact; invaluable 
for bl owing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
chopper8,etc. In use the world over, and recommended 
by water companies everywhere. Address for circular. 
Backus Water Motor Co., Newark, N. J., U.S.A. 
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tW ESTAKI.ISHEI) 1845. 

The Most Popular Scientific Paper in the World 

Onir S3. 00 n Year. IiicIihIIiis' I'ostnffe. 
Weekly— 5*^ Numbers :i Yeai*. 

Thiswidf^ly circulated and splendidly illustrated 
paperis published weekly. Every number contains six- 
teen pages of useful information and a large numiier of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Arch?- 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each weekr 

Terms ol' Siibacription.— One copy of the SciEN- 
riJTii' AMERICAN will be sent for one vear—b2 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three itoilar» by the 
publishers; six monibs, ¥1.50: three months, $L00. 

(Mil htt.— Special races for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
AIUNN &^ CO., atil Ui-uadivay, New York. 



THE 

M^xAifie ^mticUm f upplement 

This is a separate and distinct publication from 'L'hb 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of eo- 
eravings, nuiny of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Suppj^ment is published week- 
ly, and includes a very wide range of contents. It pre- 
sents tbe most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracii^ Biology, Geology, Mineralogy, Natural 
History, Geography, Archfeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway T]ngineering, Mining, Ship Bui Iding, 
Marine Engineering, Photography, Technology, rdanu- 
facturing industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most imvortant Engineering TT'oW.-s, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Sttpplement. 

Price for the Supplement for the United States, 
f'anaua, and Mexico, ¥5.00 a year; or one copy of the 
Scientific Amicuican and one copy of the Supple- 
ment, both mailed for one year to one address for ¥7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

MUNN &^ CO.. 3I>1 Kroadway, New York, 



Thk Scientific American Architects* and 
Builders' Edition is issued monthly. ¥2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Maga ine of Architecture, 
richly adorned with eiegant piaies in cniarn, and with 
other fine engravings ; illustratinjg the most interesting 
examples of modem architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations. Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the l^argenr Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York« 



© 1894 SCIENTIFIC AMERICAN, INC. 



224 



^tuntiiu ^meriatt. 



[April 7, 1894. 



^^dperfieemenis* 



ORDINARY RATES. 

Inside Patee^ each insertion* • 75 cents a line 
Bacic Pafce^ each insertion, - • $1.0Oaline 

t^r For some classes of Advertisements, Special and 
Higher rates are required. 

The above are cbariares per agate line— about eight 
words per line. Tbis notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter presa. Advertisements must be 
received at Publication Oflace as early as Thursday 
morning to appear in the following week's issue. 



MtTOR 



OUR INVITATION. 

Call and examine our '94 line 
of Victors — better than ever 
before. 

See the Latest — 

New valve for Victor Pneu- 
matic Tire. 

Victoria Tilting Saddle. 

Lighter and stronger hub 
and direct-tangent spokes. 

The finest bicycle catalog ever 
issued tells the story. 




COLD FORCED PRODUCT. 

^"Roprs'DriyfiScrBff." 

^^^M^^ FatentedMaylO, July 19, 1887; 

^^^1^^ July 19, 1892. 

^^^Hj^^ It will turn like a screw 

^^HMk into wood when driven 

It is ^^BW^ with a hammer, and 
cheaper than ^^BBW wi'l no* break the 
a common screw, ^^B^^ fibers of the 
and, being cow /or£f- ^^HBW wood, 
ed, the enti^ surface ^^^BBW 
hB»a metallic skfaF. ^^BHfei 

For applying steps to Glee- ^^HR^ 
trie Light Poles, it has no supe- ^^^k ^m 

rior. 

^^ SendforsampUsto 

A«(iERICAN SCREW CO. 
PROVIDENCE, R. I. 



lJito50H. p. THE 




Motor Of I r Century 

Can be used any place, to do any 
worfc, and by any one. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
liov/r to each indicated horse pow- 



Window Frame Pocket Machine.— No screws or 
planing ofpocket required. Cheapest and best in the 
market. Write for prices Jaa. Booth, Taunton, Mass. 



r^^r^BSShESS^ 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston^ Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



L 



ji[MiniaH^a«K4 



THE BRIDGEPORT WOOD- F 

MANUFACTUREItS OF- 



Wheeler'sPatentWood7illek 

BrEINIGS LlTHOGEN SiLlCATE pAlNT. 



ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES. 
GRANVILLE M. BREINIG, PRINCIPAL OFFICE, 

GENERAL AGENT & SUPT. NEW MILFORD, CONN. 

Brancb Offices and Wnrehnuses.-CHICAGO, 21S B. Lake Street. 
NEW YORK. 840 Pearl St. BOSTON. 85 Oliver St. 



PAMPHLET GIV/NG DIRECTIONS FOR FINISHING HARD WOOD FREE JQ AHY fiDDRESS. 



At the World's Fair, Cbicaeo, 1893, as at every place exhibited, oni Wheeler Patent Wood Filler and Breiolg'B 
LltooKen Silicate Paint received medal and highest awards. 




Light Roadster, Weight 23 lbs., Price $113. 



LOVELL DIAMOND CYCLES 



HIGHEST GRADE. FULLY WARRANTED. 

JOHN P. LOVELL ARMS CO. 

HKlhuraGtarers, BOSTON, MASS. 

Popular Prieet. Catalogue Free. Agents WaMei. 



ASTRONOMY 

Made easy and Interesting with the help of our new 

Celestial Planisphere and Handbook. 
For descriptive circular, address 

POOLE BROS., Chicago, III. 



WATER MOTOR, $3. 

BOLOIANO'S LITTLE CIANT 

WILL BUN TOITB 

SEWING MACHINE 

and other Light Machinery. 

A vmk's tvorkdoneinaday. 

JVo Pl mnbing R equired. 

No. li 5-in. wheel, $3 

_.. " 3, 13-in. *• 5 

Patmted April 25, isas. " 3, 18-in. *' 10 

t3^ Write for descrip- 1 Steam Rotary AV)tor No. 2, 50 
tive circulars, | Delivered freeon receipt of price 




GAS IRON, $3 



Does the n'ork of six^ 
Costs 5e. a day to heat. 
No extra fixtures reauired 
Finely nickel plated. 

Delivered free on receipt of price. 

Send for descriptive circulars, 

THE BOLCIANO 

WATER MOTOR CO., 

416 Water 8t.,BaItliiioTe,Md. 

Wholesale and Retail. — 

Bolgiano's Perfection Gas Iron, Patent applied for, 1891. 





The Folding Kodet. a new glass 

plate camera for 4X 5 pictures. Can be used with 
films by the addition of a roll bolder. Latest 
improvements, finest adjustments, handsome 
finish. 
Price, with double plate holder, • $15.00 

EASTHAN KODAK CO, 

f Send for -94 $ Rochester, N. V, 

Gatalogm. 



I 



I 



i7teri|atioi|al Exl^ibitioi^ 

OF 



1894-5. 



Ii]dastpy, Sciei^ce, and Art 

HeBART, TASMANIA (AUSTRALIA) . 



Under the Immediate Patronage of the Government of Tasmania. 



SOLB Official Agents fob thb Unitbd Statbs of Ahebica : 

Messrs. WOLTMANN, KEITH & CO., No. II WaH Street, New York, 

to whom all communications should be addressed, and who will furnish information to Intending exhibitors, 

secure space, and undertake the reception and direction of exhibits, and sale 

or return of goods in connection with the 

TASMIAIVIAN INTERNA.XIONAL, EXHIBITION. 

Applications for Space Must be made Before May 1, 1894. 



Murray's Pat- 
ent Rotating 
Fans are inval- 
iiable for Res- 
taurants, Ho- 
tels, Meat Mar- 
kets, Saloons, 
Lunch Coun- 
ters, Groceries, 
Bakeries, Con- 
fectioneries, 
and in fact all 
places troubled 
with heat or 
ies. The only 
3rtect Fan 
lade that can 
driven at 
y speedwlth- 
ut disturbing 
he belt. 

Prices, from $6 to $35. Send for circular. 
Backus Water Motor Co., Newark, 




to 
N. J 



OIL FUEL FOR BOILERS. — DE- 

scription of the assemblage of the water tube, oil-flred 
boilers, which supplied the motive power for the Chi- 
cago Exposition, and which were the greatest in num- 
ber and operating power ever before collected In one lo- 
cality. With 2 Illustrations. Contnined In Scientific 
Ahebican supplement. No. 937. Price 10 cents. 
Tn be had at this office and from all newsdealers. 




CMGIMCfi BOIJLERSI& MACHINK TOOI.ii. 

CilDlilCO. Complete outflts furnished. Sena for vn- 
eea and Cototojue "B." W. P. DAVIS, Rochester, N. Y. 



Ai IIUIIIIIU jmds made in quantity at low price. 
HLUfniNUni H.H. Franklin Mfg. Co., Syracuse, N.Y 



AUKNTS WANTED for Grinders' Supplies. Lib- 
eral Commission. The Tanite Co„ Stroudsburg, Pa. 



MODEL 



NEW MAIL 




Highest Quality and HaDdsomest Light Roadstu of the Year. 
MEN'S-IiADIKS'-BOYS' PATTERNS. „ 

Boy's New Mail, highest grade boy's wheel m^e, SSO. 
Also Boy's Wheels, ------ S15 up. 

Closing out all shopworn and 2d-hand wheels— Bargains. 

Send two 2-cent stamps for catalogue and 2d-hand list. 
WM. RBAT) & SONS, 10? Washington Street, Boston. 



BELL TELEPHONES 



Receivers, Transmit- 
ters, Bells, Wire, and 



all supplies for complete equipment of Telephonejind 
""' ■ '- - - - . (["egcrintive price lisi^^ 

. ipti MamAiai and Catalogue FREE. J. H. B 

& CO., 76 CORTLANDT STREET, NEW YOBK. 



Teleeraph lines. Send for descriptive price lisl^also Tele- 
^rajS^ Mam,uai and, Catmogue FREE. J^ H. BUNNELL 



^SSWiTcViS'' INVENTORS. 

Experimental work of every desc ription. Automatic 

machinery designed and built. pB~ Send for drcnlar. 

MAIiTBr MFG. CO., ^oUyn, N. T. 




Imfrovkmf.nts Patentu, i89o^lr< the UNrrEO States, Canada and Europe. 
FIRE-PftOOF. Easily applied tiy anyone. Send tor Samples and Descriptive Prk« U(t. 

H. Wi Ji^HNS MANUFACTURINQ COMPANY, 

LiquM PalnU, Bwlldinit FcK, Sleaa PacMags, Boiler Coverintgs, Ete. A«l)e,t«s Noo-Conductloc 
and Electrical InsutaUng Material. * 

67 MAIDEN LANE, NEW YORK. 
tfER'SEV CJTT., CHICAOO. PHILADELPHIA. BOSTON. 



LOIVOOK. 



WFRFR 6AS1IM 

H ■ ■ ■ M^ Mm ^* * * ^^ pose requiring 

■ H ■ ■ ■ ■ ■ ■ Bspecially adapted for farm use. 

■ ■ ^^B H^ ^^B ■ H '^^ minutes' attention require) 
V ^ ^HB ^^W B^B ■ ^ day. Guaranteed cost of operai 



EN8INE 



Fortue in 



any pnr- 
, jse requiring power. 
Especially adapted for farm use. Only a 
few minutes' attention required each 
day. Guaranteed cost of operation Is 
1 cent per horse poiver per hour. 
MOST ECONOMICAL, AND BEST POWER. 
Send for Circular. 
&J&SSAS CITY, 
SODRI. 



TH%gIMPI.EST, 
Ad^pifB Box S. 40, 

Weber Gas and Gasoline Engine Co., 




MANUFACTURE OF BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientifio Auieiucan Sup- 
plement. No. 908. Price 10 cents. To be had at this 
ofBce and from all newsdealers. 
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C©LUnBBA 



;i: 



A wheel designed for the special use 
of lady riders only, and equipped more 
fully and satisfactorily in point of 
guards, etc, than any other of its class. 
While in this particular it is brought 
to the standard of the splendid Colum- 
bia Model 36, it can be stripped to 
correspond with the lighter Model 34.- 

Tie artistic and beautiful Columbia catalogue 
appeals to the good taste of every woman in the 
land. It is free at our agencies, or mailed for 
two two-cent stamps. 

F@FB i^FO, C©.» 

HewVoilc. Oacmt. Hartford. 



TELI 

ll Ai.SO.OUTElT& 
/I\ AT_«iBHE».S«S' 



Lowest co»T^ 



masssSx 



W^s^ 



.^^^^EKS: 



AMERICAN GRAIN ELEVATORS.— 

A paper by B. Lee Heidenreich, prepared for the Inter- 
national Bnaineerinf? Congress of the Columbian Expo- 
sition, 1893. The construction of storaRC elevators, rail- 
road transfer elevators, terminal elevators, cleaning 
elevators. With 9 illustrations. Contained in Scientific 
AMERICAN SuppLEMKNT, No. 936. Price 10 ccuts. To 
be had at this office and from all newsdealers. 



mi 



. WAm» r„^fiNETOOISJ!!B!»shop5 
ciTJS^Iul" C.H.BESLY&CO. 

'*ND*6£N6ir. CHICAGO/JLL.US^A.— ^ 



GAS AND GASOLINE ENGINES. 



2 TO 100 H, 

Noiseless, Simple, Economical, 
Durable. 

Goaraoteed Saperiority. 
Onoranteed Lowest 

Gas Oonsmnptien. 
15 ft. to indicated, ^ 
17 ft. to actual h. p. 

Actual Make h. p. 
K^feraziteed. 




Woita on any gas that will bum. For Electric Lighting 
It is m a^nrately governed as any steam engine at same 



;Ktld ON TRIAL and unde r abs olute guarantee. 
We. to all power purposes. W Send for circular. 
WHITE AMIDOLETON OAS ENGINE CO., 
729 to 735 H. Pratt Street, Baltimore, Md. 



OTEEL RALLS 




for MACHINERY 
JOURNALS and BU 
CYCLES a specialty. 
■ ■ Balls from %" to 2" dlam. In stock 
^0 Balls of Any Material or Size made 
to order. A ccuracy of sphere, size 
and unif(n*mitT of strength guar- 
anteed. ^~ Write for Prices. 

Also manufacturers of Automa- 
tic Screw Machines for Sewing 
Machines, Bicycles, etc. 

Cleveland Machine Screw Co. 

133 'Zd Ave., Cleveland, O, 



ICE HOUSES. — DESCRIPTION OP 

ice houses as they were built a century ago. Contained 
in SciENTiPic American Supplement, No. 933* 
Price 10 cents. To be had at this office and from ail 
newsdealers. 



OLDS 



CASOLINE 
ENGINES. 



MOST RELIABLE, 

SMALL COST, 

GREAT MERITS. 

IW Send for 18M Catalogue. 

P. F. OLDS & SON, 
Boz21B. LanginB, Mich., U.S.A. 




PRIIffTIIffG INKS. 

The SciENTrpic American is orlnted with CHA8. 
BNEU JOHNSON ft CO.'B INK. Tenth and Lomoard 
ath, Pliiladelphia, and 47 Bom St., opp. Dnane, New fork. 
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